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FOREWORD 

This volumf of the Proceedings of the California Academy 
of Sciences honoring Miss Alice Eastwood was initiated in 
1942, on the occasion of her completion of fifty years of 
service as Curator of the Academy’s Department of Botany 
Owing to wartime problems of publication, the first num¬ 
ber of the projected volume was not issued until December, 
1 <>4S The volume has been continued through the suc¬ 
ceeding years and is now concluded with this numbci 
which, happily, we are able to issue on the occasion ol 
Miss Eastwood's ninetieth birthday, and m recognition of 
her hfty-seven years of service to the Academy 

On her ninetieth birthday Miss Eastwood will, at her 
own request, retue from her post as Curator of Botany 
The Academy’s Council is proud to grant her the title ol 
Curator Emeritus—a title which, however, seems singularly 
inappropriate to a gallant lady who will be forever young 
The biography of Miss Eastwood that is here presented 
was prepared by Dr F M MacFarland, President of the 
Academy from 193* to 1946, m collaboration with Dr R 
C M filer, Director of the Ac ademy, and Mr John Thomas 
Howell, Assistant Curator of Botany The bibliography of 
Miss Eastwood’s writings was prepared by Dr MacFarland 
and Miss Veronica J Sexton, the Academy's Executive 
Librarian The thankless task of indexing the volume was 
performed by Dr MacFarland alone. 

For all those who participated in its preparation and 
publication, this volume represents a labor of love 

M E Lombardi, 
President of the Academy 
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BIOGRAPHICAL SKETCH OF 
ALICE EASTWOOD 


On Jamaiu 19,1859, in two localities, some two thousand miles apart, there 
were in progress two separate and apparently unrelated series of events that 
were destined to become, at a later date, of considerable mutual importance 
In San Francisco, the California Academy ol Sciences, an organization then 
less than six years old, was struggling successfully through the precarious 
carh \ ears ot its existence In Toronto, Canada, Alice Eastwood wbn born 

Moie than thirty years were to elapse before the events referred to became 
significant ior each other Nevertheless, even before Alice Eastwood was born, 
the axeuue that was to lead her to distinguished botaimal career had been 
opened by the “scientific gentlemen” (as they described themselxes in their 
first constitution) who made up the California Academy of Sciences As if 
with prophetic insight, Dr Albert Kellogg, one of the founders ol the Aeademx 
and its most prominent earlv botanist, had proposed in a quaintly worded 
lesolution that was adopted at the meeting of August 1,1853 “Be it resolved, 
as the sense ot this society, that we highlv approve of the uid of females in 
e\en depaitmont of natural historv, and that we earnestly invite their < oop- 
eration ” Tims, through Dr Kellogg’s resolution, as gallant m intent as it 
w 7 as inept m phiase, the California Acadeim of Sciences became \ery probably 
the flint institution in the world to formal I \ encourage the participation of 
women in scientific wwk, aN it became later the first to admit women to senior 
ciu atonal positions 

While Alice Eastwood was still a young girl, liei family moved from Toronto 
to Deuvei, Coloi ado where she obtained her high school education, giaduatmg 
from the East Denver High School with its first class in 1879 Iler marked 
ability and eager thirst for knowledge led her to be dratted as a substitute 
teacher before she had finished high school, and she continued as a regular 
teacher for the next ten years Despite the burden of teaching a great varietx 
of more or less unrelated subjects, her innate love of Nature asserted itself 
and the plants, shrubs, and trees of Colorado appealed to her with irresistible 
charm At e\er> opportunity she explored the plains, valleys, and mountains, 
the rugged canyons, streams, and rivers of the state, and brought together a 
tangible record of her field studies in the Eastwood Herbarium, which later 
xvas to become the pride of the Denver Museum Without access to a scientific 
library or contacts with other biologists, she became, herself, a self-taught 
botanist Gray’s Manual, covering the flora of the eastern states was her 
earliest guide to unraxeling the family and in part the generic relationships 
of the Colorado plants, and she welcomed with delight the appearance of 
Coulter’s Manual of Rocky Mountain Botany m 1885, and she soon found 
ample work to do m extending its application to the rich Colorado flora 

In 1890, Miss Eastwood made a vacation trip to southern California, study¬ 
ing especially the plants of the San Diego region Returning m the next year, 
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she spent some months as an assistant m the herbarium of the California 
Academy of Sciences As a result, she was induced to leave her Denver position 
in 1892, and to cast her lot with the Academy, soon becoming joint Curator 
of Botany with Mrs Katherine Brandegee Three years later, upon the retire¬ 
ment of Mrs Brandegee, she became Curator and Head of the Department of 
Botany which position she has filled until the present 

In the forty-seven vears of its existence, the California Academy of Sci¬ 
ences had grown from its simple beginnings to be the leading center of research 
in the Natural Scieuces of the Pacific Coast Its herbarium, built up bv the 
pioneers, Albert Kellogg, 11 N Bolander, Harry M Hark ness, and E L 
Green, and continued by T S and Katherine Brandegee and others, had 
become one of the largest in the West, and was in constant use bv student 
workers Miss Eastwood at once entered upon wc rk to increase its value Aside 
from her routine curatorial duties, she collected and studied plants and trees 
near and far The Ba\ region was thoroughly explored and trips were made 
to Mt Shasta, to Del Norte County, to the Santa Lucia Mountains, and the 
interior valleys, returning with much new material for the herbarium 

In those pre-automobile days, travel awav from the railroads was often 
difficult Bj stage, on horseback, or afoot, Miss Eastwood made her wav o\er 
mountain roads and trails with unflagging zeal 

As a result of her activity and that of those whom she inspired, the herbar¬ 
ium steadily increased in size and st lentiflc value The great earthquake and 
fire of 1906, however, destroyed much of San Francisco in a few hours, and 
the museum and collections of the Academy shared the same fate Through 
Miss Eastwood’s initiative and courage, though, some important things were 
saved—the records of the Academy from its beginning, and twelve hundred 
and eleven invaluable botanical tvpes, irreplaceable if lost Miss Eastwood 
had long recognized their value and had segregated them from the thousands 
of other specimens, so that when the emergenev came, she was able to find 
them without delay in the wrecked budding and to transport them to a place 
of apparent safety—a refuge that nevertheless had to be changed twice before 
the approaching flames In doing this, she unhesitatingly abandoned her own 
personal possessions, her favorite pocket lens alone being saved In a letter 
to SotENCE for May 25,1906, describing the destruction of the Academy and 
collections, she wrote “I do not feel the loss to be mine, but it is a great loss 
to the scientific world and an irreparable loss to California My own destroyed 
work I do not lament, for it was a joy to me while I did it, and I still can have 
the same joy in starting it again To me came the chance to care for what 
was saved from the ruins of the Academy, and with the help of mv devoted 
friends I was able to do it ” 

The type specimens saved through Miss Eastwood’s courage formed the 
nucleus of the new collections But owing to the total destruction of its prop¬ 
erty and the interruption of its income, it was several years before normal 
activity could be resumed During this time, Miss Eastwood studied in the 
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great herbaria of the Smithsonian Institution at Washington, the New York 
Botanical Garden, and Harvard University, and also spent a number of 
months in the Kew Gardens, the British Museum, the University of Cam¬ 
bridge, and the Jardm des Plantes 

With the new site for its buildings m Golden Gate Park assured and con¬ 
struction begun, the Academy’s normal scientific activity was resumed Miss 
Eastwood returned in June 1912, and at once vigorously began the replace¬ 
ment of the herbarium of the Department of Botany and the rebuilding of 
its library, collecting trips were made at every opportunity Through the 
cooperation of Professor Charles S Sargent of the Arnold Arboretum, she 
made a trip to Alaska in 1914, collecting and studying especially the willows 
of the Yukon region for his Sylva of North America Later, studies were also 
made by her in southern California, Arizona, and New Mexico for Professor 
Sargent She made other extensive trips to all parts of California, to Oregon, 
Nevada, Utah, Arizona, New Mexico, and Lower California, returning with 
abundant material for the rapidly growing herbarium Additional collections 
made by others came from Mexico, Central America, South America, and the 
Pacific Islands 

Especial attention has also been given to securing specimens of the exotic 
plants which have been introduced into California gardens and parks, a field 
often neglected m herbaria, but of great importance for comparative study 

Miss Eastwood's publications as shown in the accompanying bibliography 
of o\ er three hundred titles have been many and varied. The majority of them 
are, of course, technical botanical studies, but others are of more general 
interest inculcating an appreciation of the out-of-doors and the conservation 
of its treasures In addition, the admirably edited “Leaflets of Western 
Botany*” published by her and Mr J T Howell, Assistant Curator of Botany, 
affords a prompt means of publication for shorter articles by western botanists 

It is worthy of particular remark that, while Miss Eastwood had written 
more than one hundred papers by the time she was fifty years of age, and 
was considered sufficiently distinguished to be starred m the first edition of 
American Men of Science (1906), two-thirds of her published writings have 
been issued since that time, and fifty-five of them since her eightieth birthday 

Miss Eastwood has taken a prominent part m promoting the welfare of 
many scientific organizations interested in plant life She has been the active 
head of the California Botanical Club (of San Francisco) since its second 
year m 1892 She has participated in the work of the California Floral Society, 
the San Francisco Garden Club, the California Spring Blossom and Wild 
Flower Association, the American Fuchsia Society, the California Horticul¬ 
tural Society, and is a member of the Science Club, the Alpine Club, the 
Tamalpais Conservation Club, and other organizations devoted to the out-of- 
doors and its conservation She became a Member of the California Academy 
of Sciences in 1892, a Life Member in 1917, was elected a Fellow of the Acad¬ 
emy on February 25,1928, was declared a Patron on December 81,1930, and 
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was unanimously elected an Honorary Member of the Aeademy at its Annual 
Meeting on February 18,1942 

She has represented the Academy m many scientific meetings at home and 
abroad Among these latter are the International Congress held in Cambridge 
m 1930, m Holland in 1935, and the Centennial Anniversary of the Jardin 
des Plantes in the same year 

Notwithstanding the pressure of her scientific activities, Miss Eastwood 
has never been too busy to help others, to answer the countless questions that 
come to her daily, to extend willingly to others the richness of her knowledge 
Her frank, direct approach to every problem and her modest, kindly spirit 
have won for her the esteem and love of countless loyal and devoted friends 
who wish for her many more years of productive activity m the field she loves 
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1923 Winter flowers on Mt Tamalpais California Out of Doors (Jan ) 
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The origin of some locality and trail names of Mount Tamalpais California Out of 
Doors (April) 

The fall flora of Mount Tamalpais California Out of Doors (Aug ) 

Beport of the Department of Botany for the year 1922 Proc CaUf Acad Sci, (4), 
11 674-676 (Aug ) 
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Report of the Department of Botanv for the year 192.3 Proc Calif Acad Sci, (4), 
12 1258-1260 (Oct ) 

1925 [Review ofj “The Giant Sequoia,” by Rodne} 8 Ellsworth Sierra Club Bulletin, 

XII 204-205 

Themadrofia California Out of Doors (Jan ) 
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1927 Tlu nmdrona Mann Messenger (Fob ) 
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Flowers noted on the trail to Little CurHon on March 5 th Trails, 5 2 (Mar) 

More tues of Mt Tamalpais California Out of Doors (Aug ) 
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16 736-738 (May) 

1929 1 lie Eastwood place on Mt Tomalpuis, Summit Avenue, Mill Valle} California Out 

of Doors (Apr ) 

Report of the Department of Botun} for the year 1928 Proc Calif Acad So , (4), 
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Aftei a fire in the Mount Tumnlpals region California Out of Doors (Sept) 

The eseullonifiB in Golden Gate Park, Ban Francisco, California, with descriptions of 
ntw species Proc Calif Acad Sci, (4), 18 385-391 (Sept ) 

Studies in the flora of Lower California and adjacent Islands Proc Calif Acad Bet, 
(4),18 393-484 (Sept) 

1930 Uepoit of the Department of Botany for the year 1929 Proc Calif At ad Sci, (4), 

18 549-550 (April) 

1931 The true species of fuchsias cultivated in California The National Horticultural 

Hocietv, 10 100-104,illus (April) 

Repoit of the Department of Botany for the year 1930 Proc Calif Acad So ( (4), 

19 436-438 (Maj) 

New species of plants from western North America Proc Cahf Acad Sci, (4), 

20 135-109 (Dec) 

1932 The pittosporum* in Californian gardens and parks Leaflets of Westirn Botanv, 
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Zygophyllnm Fabago L Leaflets of Western Botany, I 8 (Jan) 

OJBaHa cerntm Thunb Leaflets of Western Botany, I 8 (Jan ) 
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Gcnttana tenella in California Leaflets of Western Botany, 1*16. (April) 

Another station for Zygophyllum Fab a go L Leaflets of Western Botany, 116 (April) 
Verbena bananensi* L Leaflets of Western Botany, I 21 (Sept) 

Cypripednim faacwulatum In California Leaflets of Western Botany, I 22 (Sept) 
Bottle brushes in Californian gardens and parks Leaflets of Western Botany, T 9-11, 
April 4, 1032, 1 17-19, Sept 21, 1932, 1 25-26, Noa 38, m2, I 33-34, Jan 19, 
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The fetid adder's tongue Leaflets of Western Botany, I 24 (Sept) 

Concerning Ptttosporum daphnipky Houles Leaflets of Western Botany, I 24 (Bept) 
The tree ferns in Golden Gale Park Boy Cities Garden Monthly, 12 2 figs (Nov ) 
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Tojtu* brevifolui m Mann County, California Leaflets of Western Botany, T 38-3ft 
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An undescribed lily from the Sierra Nevada of Cnhformn leaflets of Western Botanj, 
] 41-43 (Jan ) 

Ledum as a poisonous plant leaflets of Western Bo turn, I 43 (Jan ; 

A new Mimulu# Leaflets of Western Bo to da , I 44 (Jan ) 

Flowers along the highways Bay Cities Garden Monthly, 2 2, 8 (Feb /Mar ) 

Two new species of western Galium Leaflets of Western Botunv, I 55-56 (Mar ) 

A new Californian FriUllana Leaflets of Western Botanj, 1 53 (Mar ) 

Junxptrm chxnennxa variety Torulo*a % an undescribed variety of Chinese jumper Baj 
Cities Garden Monthly, 2 2,7 1 flg (April) 

Bottle brushes recently introduced into California Leaflets of Western Botanj, F 57 
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New mnnzanltas from Santa Cruz Island, California Leaflets of Western Bo tain, 
I 61-63 (Aug ) 

Manzanitas California Out of Doors (Sept ) 

Madrono and munzanlta. Trails, 10 2 (Oet) 

Kseallonms in Golden Gate Park Leaflets of Western Botany, I 65-69 (No\ ) 

New species of California Arrlostaphylos Leaflets of Western Botany, J 73-80 
(Nov) 

1934 Cfcetranthtts grandtflorun, a correction Leaflets of Western Botany, I 87-89 (Jan ) 
A key to the common families of flowering plants in California, and A guide for the 

analysis and description of flowering plants Prepured for and published bv the 
California Botanical Club, California Aeademy of Sciences San Franc isco, The 
James H Barry Company, 1934 16 pp 

Kscallunias in Golden Gate Park—II Leaflet* of Western Botany, I 81-82 (Jan ) 
Gentxana Copelandt Eastwood Leaflets of Western Botany, I 96 (Jan) 

A revision of the genera formerly included in ArotostaphyloB Leaflets of Western 
Botany, 1.97-100 (May) 

A new species of Solanum Leaflets of Western Botany, I 104 (May) 

A revision of Arctoutaphylos with key and descriptions Leaflets of Western Botany, 
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Gladiolus segetvm Ker Gawl in Sonoma County, California Leaflets of Western 
Botany, 1 131 (Nov ) 

New species of Lillaeoae Leaflets of Western Botany, I 132-133 (Nov ) 

A new species of Talinum from British Columbia Leaflets of Western Botany, T 139 
(Nov ) 

Now species of Fremontia Leaflets of Western Botany, 1 139-141 (Nov) 
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New species of Californian CasiilUia Leaflets of Weatern Botany, I 174-176 (Mar ) 
A lien Iolo weed from Oregon Leaflets of Weatern Botany, 1 178-179 (May) 

1936 New boreal sp« iea of Castilleya Leaflets of W ostern Botany, T 193-395 (Feb) 
CasttUcja multuecta Eastwood Leaflets of Western Botany, I 195 (Feb ) 

Adt noplea madugaseartcnxt* Leaflets of Western Botany, I 197 (Feb) 

A new Townsendm from Utah Leaflets of Western Botany, I 206-207 (Feb ) 

The most minute Mtrmtlu# Leaflets of Western Botany, 1 207 (Feb ) 

Tbo shuibby malvnstrums of California with descriptions of now species and a key 
to the known species Leaflets of Western Botany, 1 213-220 (April) 

Osmanthus auranttacus (Makmo) Nakai Leaflets of Western Botany, I 224 (April) 
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A/a2t'«urfrim fragrans Eastwood Leaflets of Western Botany, I 232 (Aug ) 

Variations in Castilleja Leaflets of Western Botany, 1 235-238 (Nov ) 
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Quest for lilies Leaflets of Western Botany, IT 27-29 (April) 
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New spicies of Doihcalhion Leaflets of Western Botan\, 11 36-38 (Aug ) 

New localities in North Americu for Hphaerophym Salxvla (Pall ) DC Leaflets of 
Western Botany, TT 38 (Aug ) 

/ygndtnus fo*tanun t a new species from Mt Tamalpms Leaflets of Western Botany, 
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V brief bistort of the fuchsia Journal of San Mateo Garden Club (Sept /Oct ) 

Notes on Schizocwcus, with a key to the species leaflets of Western Botany, IT 49-50 
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New species of western plants Leaflets of Western Botany, Tl 54-56 (Nov ) 

1PJ8 The trees of Mt Tamalpais California Out of Doors (Jan ) 

Two new wallflowers Leaflets of Western Botany, TI 73-74 (Jan ) 

A key to the common families of flowering plants in California, and A guide for the 
analysis and description of flowering plants. Prepared for and published by the 
Californrn Botanical Club, California Academy of Sciences San Francisco, The 
James H Barry Company, 1938 Second edition (revised) 17 pp 
Excerpt from Illustrated dictionary of botanical terms, by John Lindley, 1848 With 
introduction by Alice Eastwood Reprinted 1938 l This booklet is photollthogrophed 
from Lindley’s “Introduction to Botany, ,f Fourth Edition, Book I, p 319 and Book 
111, pp 347-383, 346] 

The oestrums cultivated in California Golden Gardens, 6 8 (Feb ) 

The perennial lupines of California, I Leaflets of Western Botany, II 81-86 (April) 
The tobacco collected by Archibald Menues on the northwest roast of America 
Leaflets of Western Botany, II 92-94, pi II, figs 1-2 (April) 

Alhvm laeunosum Wats var micron town Eastwood, [Footnote to “A Botanical visit 
to the Vancouver Pinnacles, by John Thomas Howell ”] Leaflets of Western Botany, 
II 101 (April) 

Jametna amencana var calif or nxea (Smalt) Jepson Leaflets of Western Botany, 
II 102 (April) 

Two new Serophulanaceae Leaflets of Western Botany, II 104 (April) 

New species of Libaceae Leaflets of Western Botany, II 109-112 (July) 

The yellow flowered perennial lupines of the Paeiflc States Leaflets of Western 
Botany, II 125-128. (Nov ) 

A new variety of Delphinium oahfornicum Leaflets of Western Botany, II 137-138 
(Nov ) 
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forma Historical Society Quarterly, 18 335-346 (Dec ) 

1940 The Bterculias cultivated in California Leaflets of Western Botany, IT 217-218 
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Now species of Luptnus Leaflets of Western Botany, II 226-228 (Jan ) 
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forma 2 Miscellaneous new species Leaflets of Western Botany, IT 241-245 
(April) 

The Luptnus Brcwert aggregate Leaflets of Western Botany, II 249-25 J (April) 

New western plants Leaflets of Western Botany, II 263-269 (July) 

New western plants—II Leaflets of Western Botany, II 281-285 (Nov ) 

Report of the Department of Botany for the years 3931,1932 Proc Calif Acad Sci, 
(4),20 507-508 (Da*) 

Carl Purdy Herbertia, 7 33-34 

1941 Late flowering exotics in the ft an Francisco B-iy Region Golden Gardens, 9 8, 11 

(Jan ) 

New western plants—III Leaflets of Western Botany, III 18-24 (Feb ) 

The Lupin us laUfoliun aggregate Leaflets of Western Botany, III 41-43 (April) 

On the golden anniversary of the California Botanical Club Leaflets of Western 
Botany, III 26-27 (April) 

The islands of southern California and a list of the recorded plants—I Leaflets of 
Western Botany, III 27-36 (April) 

California, the land of flowers 12th Annual California ftpring Garden fthow Year 
book, April 30 to May 4 (incl) 1941 p 29 

The islands of southern California and a list of the recorded plants—II Leaflets of 
Western Botany, 111 54-78 (July) 

New species of Castilloa Leaflets of Western Botany, III 87-92 (Nov) 

1942 New species of CasHlleja Leaflets of Western Botany, ITT 116-117 (Jan) 

A botanical expedition to Log Spring Ridge Leaflets of Western Botany, HI 121- 
126 (April) 

Two varieties of Triteleta pcduneuloris Leaflets of Western Botany, III 337-138 
(April) 

New western plants—IV Leaflets of Western Botany, III 167-160, (July) 

A plea for preservation of n magnificent azalea grove in Humboldt County National 
Leaguo for Women’s Service Magazine, 16 9 port, Ulus (Aug ) 

New species and varieties of Luptnus Leaflets of Western Botany, III 169-175 
(Nov) 

lanocolatum in California Leaflets of Western Botany, III 189-190 (Nov ) 
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New western lupines Leaflets of Western Botany, III 202-204 (Feb ) 
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[A review] Wild violets of North America National League for Women’s Service 
Magazine, 17 13 (Mar ) 

Some veronicas in Golden Gate Park Leaflets of Western Botany, III 220-222 
(April) 

Some alpine eastillejas of the high Sierra of California Amer Midland Naturalist, 
30 40-46,1 pi (July) 

Variations in Ca*tilleja playiatoma Leaflets of Western Botany, III 248-240 (July) 
Two new species from Baja California Leaflets of Western Botany, HI 257 (Nov 1 
A new Californian rose Leaflets of Western Botany, III 262 (Nov ) 

1944 A collection of popular articles on the flora of Mount Tamalpais |8an Francisco], 

Published by the author, [1944] 32 pp Reprinted from “California Out of Doors,” 
the official publication of the Tamnlpais Conservation Club 
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1947 A collection of plants from the Aleutian Islands Leaflets of Western Botany, V 9-13 

(M) 
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Western Botany, V 45—18 (July) 

Endemism in the flora of California Contributions from the Gray Herbarium of 
Harvard University, No CLXV* 55-62 (Oct) 

Monoecious junipers in Modoc County, California, Leaflets of Western Botanv, 
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A REVISION OF THE GENUS FUCHSIA 
(ONAGRACEAE) 

BV 

PHILIP A MUNZ 
Px>fessor of Botany,Pomona College 

INTRODUCTION 

F or a long time a garden favorite, the genus Fuchsia seems in recent years 
to have stimulated new interest and enthusiasm, and many new importa¬ 
tions of Botanical species have been propagated and are being used for hybridi¬ 
sation and culture The great variation in habit, in size, in color, in climatic 
conditions to which native,—all add to the possibility for use both as an indoor 
plant, and for milder climates, as a garden plant which can be adapted to 
hanging baskets, ground cover, shrub, vine or tree With flowers ranging in 
size from a few millimeters to many centimeters, through various shades of 
green, red to purple, it is not surprising that it should command attention 
Strangely enough, so important a genus has had no botanical revision since 
many of the species have become known For horticultural as well as for botan¬ 
ical purposes, it seems desirable to know what the species are and where they 
come from To this end, the present paper is presented 
Fuchsia was first made known to science by a monk named Father Charles 
Plunuer who described a species which he called “Fuchsia trtphyUa flora coo 
cineo” in his “Nova Plantarum ammcanarum Genera,” p 14, tab 14,1708 
Linnaeus in 1753 based his Fuchsia tnphylla on Plumier's description and 
figure For a long time there was confusion as to the application of this name, 
it being used commonly for species from Colombia, such as F venvsta, bat 
now it seems pretty well demonstrated that Plumier’s plant earns from Santo 
Domingo Fuchsia was apparently first introduced into England about the end 

[1] 
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primitive. The range of Quelusta, with F mageUamca in southern Argentina 
and Chile and with the other species occurring m the mountains of south¬ 
eastern Brazil, is an interesting one, and entirely different from all the rest of 
the genus The Brazilian species have the sepalB more or leas connate at the 
base 

The section Eufuchsia is the most inclusive one in the genus To me its most 
primitive species is F splendent of Mexico, which seenw near to Quelusta in 
its long exserted stamens, but has too long a hypanthinm which is also peculiar 
m being very wide at the base This species resembles more closely the section 
Eufuohsta than Quelusta in its large leaves From it there can be arranged two 
series of species one with long hypanthium, the second with shorter one Both 
series run from solitary axillary flowers to well defined inflorescence In the 
first series I would place nearest to F splendent the Guatemalan F cordtfolta, 
m which the hypanthium has a broad base and the leaves are wide, but the 
hypanthium is longer and the stamens less exserted From this through F 
austromontana of Peru there can be derived a group with subcyhndnc hypan¬ 
thium rather wide at the base, but with narrow petals F denticulate, F lepto- 
poda, F Woytkowskti, and F magdalenae Another group with wider petals 
and somewhat less broad hypanthium-base, but continuing the subcyhndnc 
condition contains ’ F cane scene, F nvulam, F loxensts, F. pallescens, F 
Towmendn, F platypetala, and F macrostigma Then comes a senes with 
more ampliate hypanthium and wide petals. F, ayavacensis, F. Prtngshetmn, 
and F tnphylla, these have axillary flowers With narrower petals and amph- 
ate hypanthinm and with flowers axillary or subterminal we have F petto- 
laris, F Smithii, F. Llewelymi, F Asplundit, F venus ta, F Jahnii,F Oehrt- 
gert, F stmpltcicauhs, and F conferttfoba With the hypanthium narrow and 
long, and with the flowers in a Bhort, terminal, definite inflorescence and with 
leaves large, are F Asptazui, F. tincta, F Mathewsu, F Ftschert, F Storku, 
F furfuracea, F Muntn, F hirtella, F polyantha, F corymbtfiora, F 
abrupta, F. Cuatreeasasii, F KtUtpu, F. boliviano, and possibly F fulgent 

The other great series which I would derive from the cordifoha type has a 
short hypanthium Here again one can begin with axillary flowers with rather 
wide hypanthium-base, such as m F. decussata and F hypoleuca, and then go 
to species with a narrower base, such as F scabnuscula and F verrucosa and 
F sanctae-rosae, this last named having either axillary flowers or almost ter¬ 
minal inflorescence From it one passes very easily into a large group with 
definitely terminal inflorescence’ F Osgoodn, F Andrei, F. Lehmanmi, F 
pntumayensis, F Hartwegn, F ovalu,F aspenfolta, F pilosa, F glaberrima, 
F macrophylla, F. sesstlifoha, and F sylpatica. These species of Eufuchtta 
are almost entirely Andean, excepting F splendent , F eordifoha, and F. 
fulgent of Mexico and Central America, and F. triphylla and F Prmgs'hemti 
of the West Indies 

The section Kierschlegena of Chile with.it* single species F lycioidet lS an 
interesting xerophyte which must be related to F mageUanica in its short 
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hypanthium and small flowers I should suppose too that the section Skinnera 
of New Zealand and Tahiti with small flowers and reflexed sepals is of similar 
relationship, that is to the Patagonian mageUantca In its reduced or even 
obsolete petals it becomes a very distinct group that must have been long 
isolated. 

The same tendency to reduction or suppression of petals is seen m a long* 
tubed Andean series undoubtedly related to Eufuchsia rather than to Queluata 
and for which I propose the section J Hemsleyella The species I have included 
here are doubtless not all of the same origin In fact, I doubt that F eestrmdei 
should be included with the others They, in turn, are partly of the type with 
cylindrical hypanthium, for example, F macrantha and F Oarlepptana, or 
with ampliate hypanthium as in F apetala In addition to the suppression of 
petals, specialization is evidenced by such features as union of sepalB at their 
base, loss of leaves at anthesis, etc 

Perhaps the most highly specialized section is Endiandra which occurs 
from Panami to central Mexico. Small-flowered, with small leaves, and the 
shorter Beries of stamens bent back into the hypanthium, this group also tends 
in varying degrees to polygamy It has also relatively few seeds in the berry 
It may be perhaps related to the section Sohufia (with erect flowers in large 
compound inflorescence) of the same geographical area m its small flowers 
and relatively short hypanthium Just how these two groups are related to 
the rest of the genus is not clear, perhaps the short hypanthium tieB them m 
with the apparently rather primitive Quelusta which must have come from 
common stock with them 

THE GENUS Fuchsia Linnaeus 

Fuchna L, Gen PI, ed. 1,27,1737, e<L 6,126,1764; Sp PI, ed 1,1191,1753 EndliCHI*, 

Genera PI, 1193, 1840 Bentr and Hook , Qen PI., 1, part 3 790, 1869 Rajmann in 

Engler and Prantl, Die nat Pflansenfam, in, 7 919, 1898 

Hypanthium prolonged beyond the ovaTy, usually colored, deciduous m 
fruit Sepals 4, usually colored, deciduous Petals 4, or minute, or 0, convolute 
or spreading, deciduous Stamens 8, usually unequal, the episepalous exceed¬ 
ing the epipetalous, filaments more or less filiform; anthers linear to oblong 
Pollen grams single, 2- or 3-angled Ovary 4-loculed, style elongate, stigma 
capitate or clavate, subentire to 4-lobed Suffrutescent to arboreous Leaves 
opposite to alternate or whorled, with small usually deciduous stipules Flowers 
solitary in the axils or racemose or paniculate, mostly pendulous and long- 
pedieelled, generally showy; perfect to polygamous 

Type species, F triphylla L. 

Key to Sections of FUCHSIA 

A Petals lacking or reduced to email sealekke structures, leaves tending to be alternate 
B Hypanthium Infundibnliform, sot more than 16 cm. long, sepals reflexed, separate 
New Zealand and Tahiti 4 8M*nera 
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BB Hypanthium tubular to funnelform, mostly more than 2 cm long; sepals divergent 
to suberect, more or less connate at base, South America 5. Memsleyella* 

A A. Petals present, almost or quite as long as sepals, leaves mostly opposite or whorled 

B Leaves with a thickened persistent petlole-like base which becomes spine like, 
sepals reflexed, flowers small Chile - 3 Kierschlegeria, 

BB Leaf bases not persisting as spine like structures. 

0 Flowers erect in terminal cymose panicles arranged subtrlchotoraously Mexico 
to Panamd * 6 Sckufla 

CC Flowers mostly pendulous, not ro cymes. 

D Flowers tending toward polygamy, small, inconspicuous, stamens short, 
the epipetalous reflexed; berry few seeded Mexico to Panamd 

7 Enohandra 

DD Flowers perfect, usually showy, stamens more or less exserted, erect, 
berry many Beaded Mostly South American species. 

E Hypanthium usually not longer than the sepals, stamens long 
exserted Eastern Brazil to Patagonia * 1 Quelutta 

EE Hypanthium several times as long as sepals , stamens not much ex 
ceeding sepals Andos north of central Argentina to Mexico and West 
Indies 2 Eufueheta 

Section 1 QTTELUSIA (Vand ) DO 

Quelucia as genus, Vandeli, FI Lusit, 23, pi 10,1788, and in Hoem , Script Hup Luslt, 
101,1796 

Nahuaia Bchnexv , ic, 27, 1793 
f Mourn Molina, Sagg Chile, ed 2,146,1810 
Quelusia as sect, DeCandolle, Prodr, 3 86,1826. 

Nectary fused to base of hypauthium, hypanthium cylindric, usually no 
longer than sepals, stamens long, exserted 
Type specieB Vandeli described the genus without naming a species De 
Candolle has F cocmnea under Quelusia, as well as other species, he included 
F magellamca as a synonym of F coemnea Since Vandeli referred to petlded 
leaves, he evidently had m mmd F magellamca Lam, and I would make it the 
type species 

Ke\ to Spkcies or Section QUELUSIA 
A Hypauthium short, 3-6 mm long, younger branches pubescent to pilose 

B Leaf blades 4-10 cm long, 2-4 cm wide, quite entire 6 F regia var alpestrin 
BB Leaf blades 1 5-6 cm long, 0 3-2 (2 0) cm wide, mostly serrulate 

C Young growth stngulose, leaves mostly less than 6 mm wide, coriaceous 
Itatiaya, Brazil 1 F Campos Fortoi 

CC Young growth puberulont to pilose, leaves mostly more than 6 mm wide, 
membranous. 

D Suffrutescent, with herbaceous stems 2-5 dm tall; pedicels 1-2 cm long, 
stems very densely shaggy pilose Espintu Santo, Brasil 2 F. BraceUnae 
DD Well developed shrub, 1-3 m tall; pedicels 2-4 cm long, stems puberulent 
to somewhat pilose Minas Qeraes, Brazil . 4 F cocdnea. 

AA Hypanthium longer, mostly 8-20 mm. long, younger branches usually glabrous or 
nearly so 

B Leaf blades eubentire, 4-10 cm. long, 2-4 cm wide, sepals connate at base for 
2-15 mm Bo, Brazil . . 0. F regia 

BB Leaf blades serrulate, 3-5 cm long, sepals mostly free. 



VOL. XXV] 


MVNZ' TBS GSNV8 FVCB81A 


7 


C Petioles mostly 3-10 mm long; bypanthium 8-10 (12) mm long, sepals 15-25 
mm long, 3-4 mm wide So Chile and 8o Argentina . 3. F, mageUanioa 

CC Petioles mostly 10-25 mm long, hypanthinm 10-20 (or more) mm long, 
sepals 25-30 mm* long, 8-11 mm wide Gardens, naturalised as in Colombia, 
Venezuela * , 5 F hybrid*. 

(1) Fuchsia Oaxnpos-Portoi Pilger and Schulze 
(Plate l ( flg 3) 

Fuchsia Campos Fortoi Pilqer and Schulze, Notlzblatt, 12 j 470,1985 

Shrub, with woody ascending or divaricate branches, the younger ones very 
slender, stngulose, more or less reddish, leaves opposite or ternate or quater- 
nate, elliptic-lanceolate, acute at both ends, plainly serrulate with incurved, 
gland-tipped teeth, coriaceous, strongly bicolored, glabrous above or stngulose 
on midrib, stngulose beneath especially on midrib and margins, lateral veins 
inconspicuous, about 5 on each side of midrib, blades 1 5-2 5 (3) cm long, 
3-^5 (8) mm wide, petioles 2-3 (4) mm long, puberulent, stipules subulate, 
0 5 mm long, deciduous, flowers solitary in upper axils, pedicels filiform, 
stngulose, 4-15 mm long, ovary 4-5 mm long, bypanthium red, broadly 
fusiform, 4-5 mm long, sparsely stngulose without, glabrous within, sepals 
red, somewhat stngulose, oblong-lanceolate, acuminate, 18-20 mm long, 4-6 
mm wide, connate for 2-3 5 mm at base, petals violet, obovate-cuneate, 
slightly emarginate, 10-12 mm long, episepalous stamens 20-25 mm long, 
alternate ones slightly shorter, anthers 1 5 mm long, style glabrous, ca 3 cm 
long, stigma subentire, ca 2 mm* long, fruit ellipsoid, ca 1cm long 

From Itatiaya, Serra da Mantiqueira, state of Rio de Janeiro, Brazil, where 
it grows at 2100-2300 m alt Materia] seen, Pilger and Brade 81, type coll 
Dec 27,1934 (POM, R), Brade 15676, March, 1934 (POM, R), Locfgren5775, 
March 13,1903 (POM, SP) I am greatly indebted to Dr Brade of the Botani- 
cal Garden at Rio de Janeiro for information concerning and material of 
this species The species is characterized by its narrow leaves, woody habit, 
stngulose younger growth, and fascicled appearance of the short branches 

(2) Fuchsia Bracelinae Munz, new species 
(Plate l,flg 2) 

Suffrutescent, with running underground rootstock and erect, rather 
simple stems 2-5 dm tall, woody and with exfoliating epidermis at base; stems 
herbaceous, apparently reddish and-densely pilose with light-colored hairs up 
to 1 mm long; leaves opposite, m 3’s or 4’s, ovate-lanceolate, green and some¬ 
what stngose above, paler, reddish and pilose beneath especially on veins, 
rounded at base, acute-acuminate at apex, subentire to denticulate, membran¬ 
aceous, distinctly veined (mam laterals 6-8 on each side of midrib); blades 
2-5 cm long; 5-14 mm* wide, petioles 1-3 mm* long, villous, stipules lance- 
deltoid, 0 5-15 mm long, deciduous, flowers axillary, pedicels pilose, filiform, 
1-2 cm. long, ovary oblong, pilose, 5 mm* long, bypanthium dark red, pilose 
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without, glabrous within, 3 5-5 mm.'long, 2-2.5 mm wide at slightly expanded 
summit; sepals rose, 19-23 mm long, spanely pilose, connate at base for 8-4 
mm., then erect-divergent, lance-oblong or -elliptic, subacuminate, 5-6 mm. 
wide, 3-veined, petals purple, obovate, 11-15 mm. long, rounded apically, 
episepalous stamens up to 3 cm long, epipetalous ca, 3 mm shorter; filaments 
reddish, anthers less than 2 mm long, reddish, style reddish, up to 3 5 cm 
long, glabrous, stigma slightly lobed, narrow, 15 mm long, immature fruit 
oblong, 6 mm loifg, 4 mm. wide 

Suffrutoacens, eauUbus erectis, 2-5 dm altia, herbacela, pilosis, foliis opposltis, ternatis 
nut quaternatis, ovato lancoolatis, in sopor fleie super lore strigosia, inferiors pilosis, base 
rotundatis, apice acuto-aeuminatis, sublntegria Tel dentieulatis; laminis 2-5 em longis, 
0 5-14 cm latis , petiolla villosis, 1-3 mm longis, pedicellis oxilUribus, pilosis, flliformibus, 

1- 2 cm, longis, ovarlo oblongo, piloso, 5 mm longo, hjpanthlo 3,5-5 mm longo, supra 

2- 2 5 mm lato, extern© piloso, interne glabro; sepalis rosols, 12-23 mm longis, sparse 
pilosis, lonceolato oblongis aut ellipticis, sub&cumlnatis, 5-6 mm latis, petalis purpureis, 
obovatls, 11-15 mm longis, staminibus 2 5-3 cm, longis, rubris, stylo glabro, 3-3,5 cm 
longo, baeea oblonga, 8 mm longa,4mm lata 

Type from rocky, open o&mpo, Berra de Oapar&o, State of Espiritu Santo, 
Braul, Nov 25, 1929, at 2650 m., Ynez Merut 4013 , Gray Herb, isotypes 
(CAS, NY, US); distributed as F. pubescent Distinct from F Campos-Portoi 
and F. cocctnea m its more herbaceous habit, from the former by its broader 
thinner leaves and more hair, from the latter by its narrower leaves It is a 
pleasure to dedicate this species to Mrs H P Bracelin of Berkeley, California, 
who has devoted much time and energy to distributing the large collections 
made in Latin America by Mrs Mexia 

(3) Fuchsia magellanioa Lam 

Fuchsia magellanioa Lam , Encyd, 2 505, 1788 t (ef. Kuntie, Bev Gen PL, 1 emit, 

1801) , pi 282, fig 2,1798. 

Shrub up to 2 5 m. tall, bushy or semiscandent, freely branched, the ultimate 
branchlets very slender (ca 1 mm thick), usually reddish, glabrous to finely 
and sparsely puberulent, especially about the nodes, older ones exfoliating, 
leaves opposite or temate, sometimes alternate, usually rather crowded, the 
blades lance-ovate to rhombic-ovate to elliptic-ovate, rounded or more fre¬ 
quently somewhat cuneate at the base, acute to acuminate at the apex, usually 
evidently serrulate, more or less reddish on veins, paler beneath than above, 
glabrous to puberulent on margins and veins of under surface, 15-50 nun long, 
4-20 mm wide, with 5-7 principal veins on each side of midrib; petioles 3-10 
(15) mm long, glabrous to puberulent; stipules lance-deltoid, barely 1 mm 
long, deciduous, flowers 1 or 2 in upper axils; pedicels filiform, 2*5.5 cm long, 
glabrous to puberulent; ovary oblong-fusiform, 6-10 (12) mm long, 15-2 5 
mm wide; hypanthium tubular, 8-10 (12) mm. long, glabrous or nearly so 
without, pubescent within; sepals narrowly lance-oblong, 15-25 mm long, 

3- 4 (5) mm wide, acuminate, mostly glabrous; petals obovate, 1-2 cm long, 
longer stamens 2-3.5 em. long, epipetalous 4-6 mm. shorter; filaments filiform, 
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glabrous; anthers 2-2 5 mm long; style slender, pubescent at base, mostly 3-5 
cm long; stigma capitate, more or less lobed, 15-3 mm long, berry oblong, 
1-2 cm long, 4-5 mm wide 

This species is exceedingly variable, with a nomenclature much complicated 
by long culture in the garden and much hybridization. Many segregates have 
been proposed and many attempts have been made to classify such (cf. Phil* 
ippi, Bot. Zeit, 34 577, 1876, Bailey, Cyclop Am Hort f 3 1301, 1915, for 
examples) In the study of wild plants the most that I can observe is (1) a 
tendency for larger flowers, larger thinner leaves, and longer pedicels m the 
more northern material, (2) opposite tendency in more southern material and 
(3) a possible less highly colored variety described by Prof Espinoza The 
complication involving hybridization with F cocewea and other species 
cannot be discussed here 

Key to Varieties or Fuchsia magellantca 

A Hvpanthiura and sepals deep red, ovary and pedicels red. 

B Loaf blades mostly 15-26 mm long, pedicels 20-35 mm long 3a v&r typica 
BB Leaf blades mostly 26-60 mm long, pedicels 40-55 mm long 3b var macrostrma 
AA Hypanthium and sepals pink, ovary and pedicels green 3c var Molinae 

(3a) Fuchsia magellanlca Lam var typica Muns, new name 
(Plate 1, fig 3) 

F magellantca Lam , Encyel., 2 665,1786, pi 282, fig 2,1793 
F gracilis var multtflora Lindl , Bot Beg, 13 pi 1052,1827 

F. gracilis var tendla Lindl , 1 c , F* macrostema var lendla DC, Prodr , 3 38, 1828, F 
tcnella Hort, 0. Don in Loud , Hort. Brit, 156,1830. 

F oonica Lindl , Bot Beg, 13 pi 1002,1827, F macrostemma var conica Sweet, Bnt, FI 
Garden, 6 under pi 216, 1833, F magellanioa var contra Bailey, Cyclop Am Sort* 
014,1900 

1 F multiflora Loud , Bot. Oab, 15 pi 1415,1828, 

F discolor Lindl , Bot Beg, 21 pi 1805,1835, F magcllamca var discolor Bah ky, Cyclop 
Am Hort, 614,1900. 

F cocomea var rohustior Hook , FL Ant, 2 269, 1847, based on Commurson ooll in Strait 
of Magalhaens 

F.ekonotwa Phil., Linnaea, 28 687, 1850, Bot Zeit, 34.577, figs 4 and 5, 1870, F. coc 
ctnea var chonotioa BzncHX, Anal TJniv Chile, 98 485,1897, FI Chile, 2 267,1898 
F araucana Phil., Bot Zeit, 84 577, fig 6,1876. 

Dorvalla eucharls Oomm ex Lam., Encycl, 2 565,1788 

Leaf-blades mostly 15-25 mm long, 4-10 (12) mm wide, somewhat cori¬ 
aceous, often folded along the midrib, pedicels mostly 2-3 5 cm. long, red, 
hyp&nthium and sepals deep red, sepals 15-2 cm long, petals purplish, 
stamens 2-3 cm long, reddish 

Type locality, 4< Gommers6n a observe cet arbnsseau sur les montagnes du 
Magellan, dans presque tous les bois, en Janvier 1768.” The range of this 
variety is m Chile mostly south of Concepcidn, and in Argentina Representa¬ 
tive material, “F, magellamca Lam diet Dorvalla Commerson herb.,” Lam* 
arekHerb. (P) ; F> multiftara, cult, hortul. Girod Geneva, m 1887 (NY), F 
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discolor, H B Glasgow in 1850 (NY), F. tenetta, cult Loohowitz in 1845 (F) 
CHILE. Concepcion San Vicente, Pennell 12866 (GH) Arauco• Isl of 3t 
Mary’s, Eights (US) Malleco Angol, Kuntee in 189% (F) Valdivia • Corral, 
Chtnckel2 (F) , Cerro de la Manna, Gunckel5064 (POM), Valdivia, Buchtien 
in 1896 (GH), Panguipulli, Hollermayerunder Werdermeyer1364 (CAS, F, 
GH, NY, US) Llanquihue Ancud, Chilofi, PenneU 12493 (F, GH); Ida 
Chilod, near Castro, Mexta 8009 (F ,GH, NY, US); Isla Chilo6, Butt (POM), 
Peulla, PenneU 12675 (F, GH, NY) ARGENTINA • Neuquen. Puerto Meyer, 
Cabrera and Job 210 (NY) Rio Negro. Lago Nahuelhuapi, Ljungner 226 
(NY) Patagonia Port Otway, Lee tn 1888 (US); Hasder Glacier, Hill tn 
1872 (GH), Eden Harbor, Blake tn 1872 (GH) 

Intergrades with var macrostema are many, for example, with large leaves 
Valparaiso, Wilkes Exped (GH, NY, US); road from Cunc6, Chile to Argen¬ 
tina, beyond Los Queues, Mexta 7863 (F, GH, NY, US), Hualqm, Concep- 
ci6n, Kuntze tn 1892 (NY), Aysen, Llanquihue, Moreira tn 1934 (POM), 
Isla Victoria, Lago N Huapi, Argentina, Burkati 6397 (F) , Lake Argentina, 
Santa Cruz, Furlong 98 (GH, NY, US) Other intergrades in length of pedi¬ 
cels, etc, are Casa Panque, Llanquihue, Chile, Shannon 25 (US), Cammo de 
Banloche al Correntoso, Argentina, Cabrera 5044 (F, GH, NY) 

(8b) Fuchsia magelUaioa Lam var macrostema (E and P ) Munz, new comb 
F macrostema R and P, PI Peruv 8 88, pi 324, fig b, 1802 
F gratnhs var macrostema Lindu, Bot. Beg, 13 under pi. 1052,1827 
F eoeeineav ar macrostema Hook,, PI Ant, 2 260,1847 
F coccmea Curtis, Bot. Mag, 1 pi 07,1789, not Ait 

F rleoussata B Grah , Edinb Phil Journ , 11 206 and 401,1824, Snts in Bot Mag, 61 
pi 2607,1824, not B and P , 1802 

F gracilis Linbu, Bot Beg , 10 pi 847,1824, new name for Graham F macrastemma var 
graoilt* Sweet, Brit PI Gard, 6 under pi 216,1833 plant ( decussate ), F magellautca 
var, gramlit Bailky, Cyclop Am Hort, 614,1900 
F macrostema var reeurvata Hook, Bot Mag, 63 3521, 1836, F recurvaia Niven ex 
Hook, 1 c 

Thiloitm tmctonum Mourns, Sugg Chile, ed 2,146,1810 

Leaf-blades mostly 25-50 mm long, 10-20 mm wide, membranaceous, 
pedicels mostly 4-5 5 cm long, red, hypanthium and sepals red, sepals 19-23 
mm long; petals purplish, stamens 30-35 mm long, reddish 
Type locality, “Habitat m Concepctonts Chile locis uliginosis, praesertim m 
Quebrada de Caramo ” Ranging mostly in Chile from Aconcagua to Concep- 
ei6n Representative material, without locality ,F macrostemma, Oay 77, Herb 
Mus Paris (F) CHILE. Aconcagua 15 km south of Valparaiso, West 3980 
(GII) Santiago Cordillera de Penalolen, Looser 2299 (POM), Santiago, 
Bro. Claude-Joseph 831 (NY, US) O’Higgms. Monte la Leona, Rancagua, 
Bcrtero 280 (GH, NY) Cunc6 Cordillera Peteroa-Plancboa, Canon Rio 
Clara, Mexta04406 (GH). ftuble Bafios de Chilian, PenneU 12473 (F, GH, 
US). Coneep«6n Taloahuano, C and I Skottsberg 1484 (NY); presumably 
from Quebrada de Carcamo, Butt and Pavon, aa macrostema, Madrid Herb 
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(photo F, POM) Bio Bio Pailahueqne, Padre Ptvtan 201 (OH) Cautin: 
Hotel Tolhuaca on road to Bafioa Calientes, Mormon and Fagenknecht 17499 
(OH) Magallanes Port Famine, Lee m 1888 (F, XJS), Eberhard, Donat in 
1931 (CAS, OH, NY) ARGENTINA Terr del Neuquen Puerto Bleat, 
Bruch in 1898 (NY) 

Intergrades have been discussed under var typtca 

(3c) Fuchsia magcllanlca Lam var Mollnae Espinosa 
Fuchsia magellanica Lan var MoUnae Espinosa, Bol Mus Nac Chile, 12 102,1029 

Pedicels and ovanes greemsli, hypanthium, sepals and stamens and style 
pink, corolla lilac-pink 

Type locality, CHILE Prov Llanquihue Isla Chilofi, near Castro, Que- 
brada de La Chacra, type coll by Espinosa, Jan 31,1929 (SOO) Another 
collection seen from Isla Chilo4 F Flamimo Bute (POM) Valdivia • Corral, 
West 4846 (OH), Ounckel 2133 (OH) Cultivated at Valparaiso, Qoodspeed 
4589 (OH) There is some question as to whether this is a natural entity or a 
cultivated one, but it seems to be the former 

(4) Fuchsia coecinea Soland 
(Piste l,flg 4) 

Fuchsia ooccinea 8oi<and in Alton, Hort Kew , ed 1,2 8,1780 
F ooccinea 3 D Hookes, Hot Msg, 04 pi 5740,1868 
Nahuria ooccinea Scbneevoot, leones, 21,1703 
Skinnera ooccinea Mobnch, Meth Suppl, 270,1802 

Fuchsia elegant Salisbury, Ie Stirp Rar , 13, pi 7,1701, said to come from Brasil 
F penAula Salisbury, Prodr , 270,1706, cites plate and page m Stirp for elegant. 

F pubescent Cakbxss , In St HJ, FI Bras Mend, 2 275, pi 134,1820 
F montana Cakbkss , 1 e, pi 135 
F Olasnomana Taub , Bot Jahrb 15, Beibl,34 16,1802 

Shrub, bushy and up to 1 m tall, or semiscandent and 3 or more m tall, 
freely branched, the younger twigs very slender, scarcely 1 mm thick, sub- 
terete, densely puberulent, sometimes also pilose, more or less reddish, leaves 
opposite or in 3’s, membranaceous, narrow-ovate, paler beneath, puberulent 
above and beneath, often also pilose beneath along mam veins, rounded to 
cordate at base, subacuminate at apex, usually plainly serrulate, the blades 
with 4-6 mam veins on each side of midrib, 15-45 (60) mm long, 10-20 (25) 
mm. wide, petioles mostly 1-3 mm long, frequently pilose, stipules lance- 
deltoid, less than 1 mm long, often reflexed, caducous; flowers solitary in 
upper axils, pedicels Aliform, puberulent, sometimes scattered-pilose, 2-4 cm. 
long, ovary oblong, hypanthium red, subfusiform-tubular, glandular-puber- 
ulent without, sometimes with few long hairs, pubescent within, 4-6 mm long, 
ea 8 mm wide, sepals red, glandular-puberulent, oblong-linear to -lanceolate, 
acuminate, 15-20 mm long, connate at base for 3-6 mm , petals violet to 
purplish, obovate, 6-8 mm. long; episepalous stamens 15-30 nun long; epi- 
petalons 2-5 mm shorter, anthers reddish, ea 2 mm. long; style pubescent at 
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base, 2-4 cm long; stigma subentire, reddish, 1.5 mm. long; berry-mostly 
oblong, about 1 cm, long. 

Type locality Booker (Bot Mag pi 5740) says* “The native country of the 
true cocctnea is unknown; it is probably Brazilian, as it resembles the Brazilian 
more than the Western or Southern American species, Salisbury says it was 
introduced by Vandeli from Brazil, whereas Alton attributes its introduction 
to Captain Fnth, from Chile 

“The evidence of the plant here figured being the true and original plant of 
Alton’s ‘Hortus Kewensis,’ ed 1, rests on the fact that named specimens of the 
same are preserved in the Banksian Herbarium of the British Museum, and 
in Sir J. Smith’s Herbarium at the Linnean Society, all procured at Kew m 
the year of the introduction of the plant, and at the date of its being described 
by Aiton ” 

It takes some courage to apply the name cocctnea to the Brazil ian plant 
commonly passing as pubescent or montana, but I see no alternative These 
are the only Fuchsias which I can find that agree with all that Hooker says 
above and with specimens seen Material seen, WITHOUT LOCALITY • F 
cocctnea, Herb Steud. (NY), Meisncr Herb (NY), Hort Kew M Att (G) 
BRAZIL So Brazil, Olaztou 17614, F Olaztoviana (fragment from Berlin 
and photograph at P, photograph at POM), without locality, F pubescent 
Camb, St Htl C* 1545, fragment from Mus Pans (F) Minas Geraes. F 
montana Camb, St Hilaire, fragment from Mus Paris, must be from Serra 
da Cara<ja, (F), Serra da Piedade, Municipio de Caet4, Barreto 7160 (F), 8803 
(F), 7162 (F), 7158 (F), Serra da Piedade, Hoehne 6278 (POM), 6281 
(POM) There is every mtergradation from being merely puberulent as in 
the St Hilaire specimen of montana, through having some longer hairs at the 
base of the midnb, as in St Hilaire collection of pubescens, Hoehne 6278, 
6281, Barreto 7160, 7162, 8803, to being pilose on the stems Barreto 7158, 
garden specimens from Herb Steudel, etc. The species has been naturalized 
in some places as in Jamaica Cinchona, Nichols 60 (F, GH), Harm 9130 (F) 
and Greenhill, Harm tn 1899 (F) 

(5) Fuchsia hybrids Hort 

Fuehtta hybnda Hort ex Vilmorin, Blumeng , ed. 8, Bleb, sad Toss, 1:888,1884, Bxbuns, 

Blattenformea, pi 71, flg. d, e, t, 1800 
V tpeoioia Hort ex Bailey, Cyclop. Amer Hort, 614-018,1800 

Sturdy, with twigs usually reddish, leaves opposite, broadly ovate to 
oblong-ovate, rounded to cordate at base, apically acute, strongly serrulate, 

3- 5 cm long, 15-3 cm wide; petioles mostly 1-2 cm long; pedicels commonly 

4- 5 cm long {ovary ovoid, 6-8 mm long, 4-5 mm. wide; hypanthium 1-2 or 
more cm long, 4-6 mm wide; sepals 2 5-3 cm long, 8-11 mm, wide, petals 
1-2 cm long; stamens included to exscrted; style 4-5 or more cm. long; stigma 
3-4 mm wide 

Many mauy strains of the garden fuchsias, which are almost universally 
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hybrid, are described more or less accurately by the above and are said by 
Bailey (Hortus, 264 1930) to be “probably of hybrid derivation from forms 
of F. magellamca and F. fulgent ” 

(6) Fuchsia regia (Vand ) Munz, new comb. 

Quelutia regie VanD ex Veil, FI Flum, 149,1825 and 4: pi 6,1827. 

Semiscandent shrub up to 6 m tall, freely branched, the ultimate branchlets 
slender, 1-2 mm thick, flezuous, angled, dark red, glabrous to pubernlent to 
pilose, leaves opposite or in 3*s, oblong-ovate, entire to remotely and incon¬ 
spicuously denticulate, coriaceous, rounded at base, more or lees abruptly 
acuminate at apex (this usually not m same plane as rest of blade and some¬ 
what folded in pressed specimens), glabrous to puberulent or pilose, often 
reddish on veins; blades mostly 4-10 cm long, 2-4 cm wide, with 6-7 main 
veins on each side of midnb, petioles 5-10 mm long; stipules deltoid, about 
05 mm long, deciduous, flowers solitary in upper axils, pedicels almost fili¬ 
form, 2-4 5 cm long, glabrous to pubescent, ovary oblong; hypanthium deep 
red, cyhndric, slightly enlarged toward apex, sometimes somewhat fusiform, 
3-15 mm long, 3-5 mm wide, glabrous to pilose without and witlun, calyx 
red, glabrous to somewhat pilose, 13-35 mm long, 4-lobed, the segments con¬ 
nate for 2-15 mm, the free segments lanceolate, spreading, 10-25 (30) mm 
long, acuminate, petals purplish, obovate, obtuse, 10-15 (18) mm long, epi- 
sepalous stamens 20-35 (40) mm long, epipetalous 16-30 (35) mm long, 
anthers red, 2 5-3 5 mm long, style somewhat pubescent at base, 3 5-5 6 (7 5) 
cm long, stigma yellowish, or reddish, capitate, subentire, 2 5-3 5 mm long, 
berry oblong or more spherical, 15-2 5 cm long. 

The name regia is based on a plate, which shows large leaves and flowers 
and a fusiform hypanthium, sepals connate a short distance This combination 
of characters and the locality can mean only one thing the species which has 
been called F vntegrtfoUa It is fair to admit that the plate shows the leaves 
more dentate than one would like 

Kxt to Vaiuetuw or Fuchsia regia 

A Young twigs shaggy-pilose, hypanthium 3-6 mm long, calyx (united plus tree per 
turns) 13-21 mm long 6d var atpeetrie 

AA Young twigs not pilose, hypanthium 7-16 mm. long, calyx 20-35 mm long 

B Young twigs densely and closely puberulent; connate portion of calyx 9-15 mm. 
long . . 6c var affini*. 

BB Young twigs essentially glabrous 

0. Connate base of calyx 2-5 mm long, free segments 18-80 map long. 

6a var. typioa 

00 Connate base of calyx 9-14 mm long, free segments 12-20 mm long. 

6b var roAieone. 

(6a) Fantasia regia (Vand) Muni var. typioa Huns, new name 

_ , , _ „ , (Plate I, fig. 6) 

Queheia regia Vand ex Veil., he. 

Fueheia iategrifoUa Cakbsos., in St Hilaire, FI Bras. Merld., 2,273,1829, Bet Mag, 68. 

pl 3948,1842, MiOHXU hi Martins, FL Bras. 18, pt 2•174, pi. 87,1875 
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Glabrous except sometimes slightly And minutely puberulent about the 
young growth, pedicels 3-45 cm. long, hypanthium 7-15 mm. long; calyx 
24-35 mm long, connate at base for S—5 nun, free portion 18-30 mm. long 

Type locality, “ad Alpes Pharmacopolitanas frutioetis, per quae ad oppi- 
dum Cnnha iter fit,” hence near the western end of the state of Rio de Janeiro, 
Brazil Banging through the mountains of the states of Bio and Minas Geraes 
Material seen, BRAZIL without locality, BurcheU 2196 (GH), Riedel tn 1816 
(GH), Gardner 37S (NT) Minas Geraes • Ouro Pneto, Cochran 29191 (US), 
Districto Carangola, trail to Areponga, Mexia 4326 (F, CAS, GH, NY, US); 
top of Serra da Gramma, Mexta 4278 (F, GH, NT, US), Caldas, Claussen tn 
1840 (GH), Begnell tn 1878 (NY, US), Serra do Cip6, Barreto 9254 (F), 
Serra do Caraga, Barreto 7157 (F) Bio de Janeiro. Maceirras, Mt Itatiaya, 
L B iSmith 1476 (G1I); near Bio de Janeiro, Wtlkes Exped tn 1838-42 (NT), 
Organ Mts, Wtlkes Exped (US) 

Since this is the most common form of the species and is in the Organ Mts 
and since the original plate shows sepals slightly connate and does not show 
hair, I have to assume that this is typical regta 

(6b) Fuchsia rsgla (Vand ) Munz var rad leans (Miera) Manx, new eomb 

F. railietme Musas in Bot Beg, 27 Mlse no 167, and pi 66,1641 
F pyrifolia PassL, Symbol, bot., 2 19, pi 66,1868 

Glabrous throughout, pedicels 2-3 cm long, hypanthium 9-11 mm long, 
calyx 24-34 mm long, connate at base for 9-14 mm then free for 12-20 mm 

Type locality, Organ Mts, Bio de Janeiro, Brazil. Material seen, BRAZIL 
Bio de Janeiro Organ Mts, Mters 4453, Feb, 1838 (US), Serra do Itatiaia 
Retiro, DusSn 81 (GH, US) Faranfi Serra do Mar, Desvio Ypiranga, Dusen 
6766 (GH) 

(6e) Fuchsia regia (Vand ) Munz var attnie (Camb ) Munz, new eomb. 

V ajflnit Cambios , in St Hilaire, FI Bras Merid., 2 274,1829 

Young twigs densely and closely puberulent (leaves may be somewhat 
pilose on under surface along veins); pedicels 2-4 cm long, hypanthium 
8-10 (13) mm long, calyx 20-30 mm long, connate at base for 9-15 mm, 
then free for 10-20 mm 

Type locality, Serra da Boa Vista, Bio de Janeiro, Brazil Material seen 
from the states of S&o Paulo and Parani BBAZIL without locality, St 
Htlatre 22, ex Herb Mus Paris (F). Sao Paulo Alto da Serra, at about 900 
m, L B Smtth 1900 (F, GH), Mtme 15415 (F, NY, POM,US) ,Est Campo 
Grande, Edwall 1957 (POM) Paran&* Curitiba, Eoehne in 1928 (POM), 
Dus6n 14362 (F, GH, NY) A collection from Horto Botamco Cantareira, 
Pnttemans 204 (P) has the puberulence of afflnts and the flower of typtca, 

(6d) Fuchsia rsgla (Vand) Mona var. a lp e et rla (Gardner) Mans, new eomb 
F alptstris Gabdotui, Bot, Mag., 69 pi 8999,1848 
F. moilM K&axjss, Engl Jahrb., 37 600,1906. 
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Young twigs densely shaggy-pilose, pedicels 2 5-4.5 cm long; hypanthium 
3-6 him long, glandular-pubescent and more or less pilose, calyx 13-21 mm 
long, connate at base for 2-6 mm, then free for 10-19 mm 
Type locality, Organ Mts, Bio de Janeiro, Brazil Material seen, without 
locality, H B Glasgov, F alpestns, Sept, 1850 (NY) BRAZIL Minas 
Geraes Serra do Itacolomy, Mumcipio de Ouro, Barreto 9168 (F), Itacdomi, 
Ouro Preto, de Vasconcettos in 1901 (POM) Bio de Janeiro* bet Petropoiis 
and Theresopolis, princess Therese von Bayern in Herb Monacense (photos 
F, GH, POM); Organ Mts, Gardner 5706, type coll alpestns (NY), Nova 
Fnburgo, Ule 4418, labelled F mtegnfolia var. mollis, a name seeming not 
to have been published, specimen at Rio and Berlin (photo F, POM) Paran& 
Porto de Cima, Dusin 14133 (US) This entity approaches F cocctnea in 
becoming dentate, but the pilosity is more dense, the leaves usually larger 
Barreto 9168 is quite like regia typtca, but more toothed 

Section 2 EUFUCHSIA Baillon 

Eufuchsxa Baill , Hist PI, 6 467,1877, Baimann in Engler and Prantl, Die nat Pflamen 
fam , III, 7 219,1893 

Fuchsia, as germs, L , Gen PI, ed 5,126, 1754, Spaoh, Nou\ Ann Sci Nat, (2), 4 177, 
1835, as section, E nolichee, Gen PI, 1193,1840 
Ellobtum Lilja, Linnaea, 15 262,1841 

Flowers perfect, petals convolute Stamens erect, somewhat exserted or not, 
those opposite the petals shorter Fruit many-seeded Leaves opposite or 
whorled 

Type species, F tnphylla L 

Kbt to Species op Section EUFUCHSIA 

A Flowers axillary, that Is borne in axils of ordinary or somewhat reduced foliage leaves 
B Hypanthium 3-30 mm long. 

C Hypanthium 3-5 mm long, shorter than the ovary, young twigs subglabrous 
Colombia. 51 F verrucosa 

CC Hypanthium 12-30 mm long, longer than ovary 

D Younger twigs, pedicels, etc, essentially glabrous (sometimes somewhat 
pilose about nodes), loaves mostly glabrous except sometimes along veins 
of under surface. 

E Petioles 5-20 mm long, sepals scarlet S Peru to Bolivia 

52 F sanctac-rosa* 

EE Petioles 20-35 mm long, sepals whitish, Ecuador 17 F palleseens 
DD Younger twigs, pedicels, etc., not glabrous. 

E Hairs on twigs and pedicels spreading, leaf blades mostly 5-12 cm 
long, 

F.Stamens conspicuously exserted, petals green, leaves with 7-9 
principal lateral veins on each side of midrib Mexico to Costa 
Blea 7 F splendent* 

FF. Stamens not exserted, petals red, lateral veins 10-15 
a. Leaves opposite, elliptic to obovate. Ecuador 

50 F spabnuseula 

GG. Leaves mostly tomato, lanceolate to laneeovate. West Indes 

88 F. triphylla 



16 


CALIFORNIA AC4V3MX OF SCIENCES 


[Pace. 4th Bs* 


EE Hairs oil twigs more or leas oppressed (if somewhat spreading, then 
leaf blades usually less than 6 cm. long); principal lateral veins 
mostly 3-10 on each side of midrib. 

F Twigs pubescent, petioles mostly less than 1 cm long; hypan 
thium mostly lew than 2 cm long. 

G Sepals 7-42 mm. long. South America. 

H Pubescence brownish; leaf blades usually not more 
than 3 times as long as wide, pale green beneath, ser¬ 
rate. Pern. • 48 F decusaata 

HH,Pubescence grayish; leaf blades usually 4 times as 
long as wide, whitish beneath, subeatire to remotely 
serrulate Ecuador. 40 F hypoleuea . 

GO Sepals 18-22 mm long West I tides 22. F. Fnnffshetmu 

FF Twigs minutely puberulent, petioles 1-3 cm long, hypanthium 
2-3 cm long Eeuador 16 F loxenaia 

BB Hypanthium mostly 30-70 m long 

C Petals narrow, 2-3 times as long as wide 

I). Young stems essentially glabrous except for the puberulencc near the 
tips; style glabrous throughout, petals mostly glabrous 
E Hypanthium 35-45 nun long, sepals long acuminate Peru and 
Bolivia 

F The hypanthium 5-7 mm. wide at base, usually villous within, not 
much narrowed above, sepals with green tips, principal lateral 
veins 12-15*on each side of midrib , 10 F denticulata 

FF The hypanthium 2-8 mm thick at base, then narrowed, sepals 
apparently red throughout. 

G Principal lateral veins 7-10 on each side of midnb, hypan 
thium glabrous within, sepals 17-20 mm long Junin to 
toOusco,Peru 11 F leptopodn 

GG Principal lateral veins 13-15 on each side of midnb, hypan 
thium villous within, sepals 12-14 mm. long Amazonas, 
Peru. . 12 F Woytlcowsltu 

EE Hypanthium 50-60 mm* long, sepals acute Colombia 

13 F mag&olenae 

DD Young stems not glabrous, style more or loss pilose on lower portion 

E Hypanthium 7-11 mm wide at summit, petals frequently with some 
hair on backs, stems puberulent or villous, fruit 8-10 mm thick. 

F* The young stems with fine ashy appressed puberulence , pedicels 
15-25 mm long, fruit 8-10 mm. long, cnbglobose. Central 
Cordillera of Colombia . .24 F petxolaria 

FF The young stems ferruginous villous, pedicels 25-40 (60) mm 
long; fruit 12-15 mm long, ellipsoid Eastern Cordillera of 
Colombia. ,. * . 25. F Smith# 

EE. Hypanthium 5 mm. wide at summit, petals glabrous, fruit less than 
8 mm thick Peru 

F.Stems, etc., crisp pubescent, petioles 10-15 mm. long; petals 
obtusish Dept* Piura, ' . . 25 F Asptundii* 

FF Stems, etc, minutely oppressed puberulent, petioles 4-8 mm. 
long; petals subacuminate Dept Amazonas...27 F LUwtlynii 
CO Petals wider, less than twice as long as wide. 

D Young stems mostly glabrous, except sometimes toward tips; style 
glabrous or nearly so to its base. 

E. Petals red. So. America 
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F Hypanthium 25-40 min. long, leaf blades mostly 2*10 cm long, 
1-8 cm wide, petioles2-10 (15) mm long Pern 

9 ¥* auttromontana, 

FF Hypanthium 00*70 nun long, leaf blades 8-1B cm long, 4*7 (9) 
cm wide, petioles 10*30nun.long Ecuador 20 ¥ maerostxgma 
EE Petals green Guatemala . 8. F cordifolia 

DD Young stems ldrtellous to pilose, style pilose or villous near base 

E Twigs hirtellous with short subappressod hairs, petioles 1-5 (8) mm 
long, pedicels 1*2 cm long 

F Leaf blades 2*4 cm. Jong, 1-2 cm wide, petioles 8-8 mm long 
Colombia and Ecuadoi 14 ¥ cane$oens 

FF Loaf blades 5-6 5 cm long. 2 5*8 cm wide, petioles quite lack¬ 
ing No Peru 15 ¥ rnulans 

EE Twigs pubescent to pilose, with spreading hairs, petioles 5*20 mm 
long, pedicels 15*45 mm long Ecuador and Peru. 

F Hypanthium narrow, 2 mm thick at base, 5-0 mm wide at 
summit, sepals 10*12 nun, long, somewhat divergent Ecuador 

18 F Toivnsendh 

FF, Hypanthium wider, 3*5 mm thick at base, 7*11 ram wide at 
summit, sepals 15*22 mm long, spreading-reflexed 
G Hypanthium gradually ampliatc, hence widest at its mouth, 
sepals 3-4 mm wide, petals longer than wide Dept Apuri- 
mac, Peru 19 ¥ platypetala 

GG Hypanthium abruptly amphate near middle and slightly 
narrowed at summit, sepals 5*0 mm wide, petals scarcely 
longer than wide Ecuador to Ayabaea, Peru 

21 F ayntftcenszs 

AA Flowers in clusters, making a definite inflorescence with bracts or leaves much reduced 
and different from foliage leaves 
B Hypanthium 1-3 cm long 

C, Young twigs essentially glabrous except for youngest tips 

V Leaf blades generally at least 3 times as long as wide, hypanthium 13-16 
mm long, petioles 2-4 mm long Colombia and N Ecuador 

03 F a888xlifolia 

HD Leaf-blades usually 2*3 times as long as wide, hypanthium nsualh 36-30 
mm long 

E Leaf-blades mostly 5-8 cm long, 1 5-3 5 cm wide, style glabrous 
F Flowers in elongate raceme like inflorescences, with more or less 
reduced foliage leaves S Peru and Bolivia 52 ¥ sanctae rasae 
FF Flowers in definite very short and compact racemes North of 
So Peru. 

G Hypanthium 24-30 mm long, sepals 9-11 ram long, prin 
cipal lateral veins on each side of midrib 8-12 
H. Sepals oblong ovate, 5*6 mm wide, berry over 1 cm 
long, pedicels 15*25 mm long Peru 53 ¥ Osgoo&ti 
HH Sepsis bncar-lanccolnte, 2 5-3 mm wide, berry 5-6 
mm. long, pedicels 8*18 mm long Ecuador 

55 ¥ Lehmamii 

GG Hypanthium 14-18 mm long, sepals 7 mm long, principal 
lateral veins about 15 Putumayo, Colombia. 

56. ¥ putumayenw 

EE Leaf-blades mostly 8*20 cm. long, 3-9 cm. wide, with 12-18 principal 
lateral veins on each side of midrib, style pubescent near base 
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F, Petioles 2-8 ana. lofig; pedicels 6-7 tom. long; petals almost as 
wide as long, leaves quite glabrous. Ecuador. 6L F, glaberrtma 
FF Petioles 10-40 mm lottgj pedicels mostly 10-86 mm long; petals 
about 8 times as long as wide; leaves puberatant along veins 
underneath. 

6 Leaf'blades moftly obtuse at base; fruit ea. 6 m long. 
Colombia . . . . 64. F. Andrei, 

GO. Leaf blades subacuminate at base; fruit 6-10 mm. long. 
Peru... . . . , 68 F. macropkylla 

CC Young twigs definitely not glabrous* 

D Leaf blades mostly 8-8 cm wide; pedieels 10-80 mm. long 

E. Hypanthlum 13-16 mm long; racemes mostly lateral; pedicels 10-16 
mm. long. Htianuco, Peru. . • 81 F ovoHb 

EE Hypanthlum 20-80 mm. long, racemes terminal, pedieels 16-80 mm. 
mm. long. Dept Ousoo, Peru . .84. F tincta . 

DD. Leaf blades mostly 16-6 cm. wido; inflorescence often terminal. 

E Stems with fine dose appressed puberuleuoo; hypanthlum very nor 
row, scarcely bulbous at base, 14-10 mm long, 2 6-4 m wide at 
mouth. Colombia and Venezuela to Ecuador . . 64. F, sylvatica 
EE. Stems pubescent to pilose; hypanthlum somewhat bulbous at base. 

F Hairs reddish ... 37 F Btorlcxi 

FF. Hairs not reddish. 

G Flowers in terminal pyramidal panicles, hypanthlum 14-20 
mm. long Colombia 57 F, Sartwegii 

GO Flowers in racemes. 


H Twigs pubescent, hypanthlum 16-20 mm long Santo 
Domingo and Haiti 23 F, triphylla 

HH. Twigs pilose; hypanthlum 20-26 mm long Peru. 

1 Bracts small, subulate or narrow, petioles of a 
given whorl subequal 60 F atpcnfolU 

IT Bracts more like reduced leaves, petioles of a 
whorl very unequal, one much exceeding the others 

60 F piloBa 


BB Hypanthlum 8-6 6 cm. long 

C. Leaves small, crowded, 12-16 mm long, stems with brown hair Peru 

32. F oonfertifoUa 


CC Leaves larger, 30-200 mm. long 

D Leaf blades narrow, more than 4 times as long as wide, in whorls of 4, 
linear lanceolate. Hfianueo, Peru. .31, F gim$licioauh$ 

DD. Leaf blades wider, 8-8 times as long as wide, opposite or temate (some¬ 
times quateraate in F. HirttUa) 

E. Petals (under a lent) puberulent to sparsely villous on back, 

F. Sepals pubescent on inner or upper surface; fruit oblong, leaf- 
blades rigid. Colombia and Venezuela. 28 F ileansta. 

FF. Sepals glabrous on inner surface, fruit subglobose, leaf-blades 
membranaceous. Venezuela. 

G Yeung stems appressed puberulent; pedicels 20-40 mm. 
ltitag; hypanthlum 36-40 mm. long, sepals spreading, 18-80 
mm. long; petals strtgulose cm back ,20 F Jahnii 

GO Young stems glabrous or somewhat viUous; pedicels 16-80 
mm. long, hypanthlum 40-60 mm. long, sepals divergent, 
14-16 mm long; petals sparingly Villous oti back. 

80. F. Gffhrfpert. 
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HJS. Petals glabrous on back 

JF* Young stems glabrous; leaves rabglabrous above, puberulent 
beneath, petioles 2-6 mm. long * 

G Leaf blades 6 times as long as wide; principal lateral veins 
ca 20 on eaeh side of midrib, pedicels 25*40 mm long 
Peru. . 43 F abrupta 

GG. Leaf-blades leu than 3 times as long as wide, principal 
lateral veins 10-12 on each side of midrib, pedicels 7-13 
nun* long Colombia . 44. F Cuatrtcataaii 

IT. Young stems not glabrous under a lens. 

G. The young stems finely puberulent 

H* Principal lateral veins about 12 on each side of midrib, 
berry 5-6 mm long, pedicels 10-40 mm long, Colom 
bia 45 F KUUpii 

HH Principal lateral veins 14-24 on each side of midrib $ 
berry 6-12 tam, long, pedicels 6-15 nun long 
I Leaves quite glabrous, berry subglobose, almost 
1 cm long Junin,Peru * 39* F Mvnaiu 

II Leaves not glabrous under a lens; berry longer 
than thick. 

J Leaf ^blades densely soft puberulent, with 14- 
16 principal lateral veins on each side of mid 

nb, style pubescent near base Ecuador to 

Hfianueo, Peru 42 F corymbxflora 

J J Leaf blades glabrous on casual inspection, but 
minutely striguloso under a lens, with 16-24 
principal lateral veins, stylo almost glabrous. 
Libertad, Peru 80 F. Aapwrut 

GG The young stems pubescent to villous (very sparsely pubes 
cent in F fulgtn*) 

H. Stems and leaves pilose or villous with brownish or 
reddish hairs, pedicels 15-40 mm. long 
I Sepals 15-20 mm long, hypanthium 35-45 mm 
long Bolivia 86 F furfuracea 

IT Sepals 8-12 mm long Peru 

J Hypanthium 20-35 mm long, petioles 10-50 

mm. long Cusco 84 F Uneta 

J«T Hypanthium 40-45 mm long, petioles 2-5 

mm. long, 

K Leaves ternate, broadly elUptie Ama 
sonas 35. F Mathewtvu 

KK. Leaves opposite, oblong lanceolate. Caja- 
marca. < . 86 F Fiaohari. 

HH. Stems and leaves strlgulose to pubescent; pedicels 
mostly 5-20 m long 

1, Sepals red, pubescent on books. Mostly So. Amerl* 
can 

J Sepals somewhat divergent; hypanthium 
strlgulose without 

K. Leaves membranaceous, the apex in the 
•aide plane as the blade, berry over 1 cm. 
long. Central Colombia. 40 F hirtetla 
KK. Leaves rigid, rugose, the apex beat to 
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one side in pressing, b*ri 7 less tbw 1 cm. 
long So Colombia and No Ecuador, 

41. F polgantha 

JJ Sepals spreading reflexed; hypanthimn with 
spreading hairs West Indies and Central 
America to Argentina 46 F boliviano 
II Sepals green, glabrous except for the sparse pubes 
cenee near the tips, divergent spreading. Mexiep 

47. F fulgent 

(7) FuohsiA splendens Zaceanm 
(Plate 1, fig 6) 

Fuchsia splendent Zcoo, Flora, 1832,11, BeibL, 102,1832 

F splendens in CuttTis, Bot Mag., 70 pi 4082,1844, Bot Beg, 28 pi 67,1842, Huiblby, 
in Bot Biol Centr Amer, 1 460,1880 
F eordifolia p HoOKJtE, Icon PI, 5 450,1842 

F intermedia Hevslby, Ding PI Nov , 1 14,1878, Bot of Biol Oentr Amer,l 457,1880. 
Based on Hartweg 460 which I have not seen, but the characters given do not hold in a 
series of specimens 

Shrub 6-25 dm tall, often pendant, sometimes a small tree, relatively few- 
branched, the ultimate branchlets usually pilose or pubescent, greenish to 
reddish, leaves opposite, ovate to ovate-cordate, paler beneath than above, 
membranaceous, more or less pubescent especially when young, acuminate, 
denticulate, the blades 3-10 cm long, 2-6 cm wide, with or without reddish 
tinge, principal lateral veins 7-9 on each side of midrib, petioles often tinged 
red, pilose to subglabrous, slender, 2-5 cm long, flowers solitary in axils or 
more or less crowded on short lateral branches with somewhat reduced leaves, 
pedicels nodding, subflliform, pubescent, with some gland-tipped hairs, 3-5 
(8) em long, not much elongate in fruit, hypanthium 17-20 (40) mm long, 
somewhat compressed, the flattened side much broader than the ovary and 
gradually ampliate upward, 6-8 mm wide at base, 7-12 mm wide at summit, 
more narrow in other dimension, rose to bright red, externally pubescent with 
some hairs gland-tipped, internally pubescent-villous, sepals 4, green except 
for the sometimes reddish base, ovate-lanceolate, 8-15 mm long, 5 mm wide 
at base, pubesoent, the tips scarcely free or free for 1 mm , petals green, ovate, 
subacuminate, 6-10 mm long, 4-5 mm. wide, episepalous stamens exceeding 
the sepals 10-18 mm long, epipetalous 8-16 mm long; filaments pale yellow, 
anthers yellow, 2-3 mm long, style glabrous, exceeding the stamens, stigma 
conoid, greenish-yellow, berry linear, 3-3 5 cm long, 5 or more mm thick 
Type locality, “in impeno mexicano ” Banging from Chiapas to Costa Bica, 
at altitudes of 2000 to 10,000 feet Variable m pubescence, some plants being 
cinereous (Matuda 2322, Steyermark 36056, Pittier 10501, Standley and 
Valerio 43829), others with longer pubescence (Skutoh 116, Pittier 44, Steyer¬ 
mark 32883) But there seems to be no geographical or other correlation with 
variability m pubescence There is also, at least in herbarium material, con¬ 
siderable variation in relative length and width of hypanthium. Curtis, Bot 
Mag 4082, mentioned the striking compression of the hypanthium, “so that 
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in one direction, the diameter of the tube does not appear to be half what it is 
in another”, this would aceount for some of the differences m herbarium 
specimens. However, material from Costa Rica has a long hypanthium which 
narrows appreciably at the summit, at least in Standley and Valerio 43829, 
Pittier 10501, not so much so in Stork 3024 Curtis shows such a condition in 
edge-view, but not in the flat view More material from Costa Rica may 
warrant nomenclatonal segregation 

Representative material of F splendent: H B Basil, May 7,1849 (NT); 
“F grandiflora N” Sessi, Mogifto et al 5308 (F) MEXICO F splendent 
Zuccar ipse, Hab in Mexico, Karmnskt, Herbarium Regium Monacense 
(photo F, GH, POM) Chiapas, without locality, Ohiesbreght 698 (F, GH, 
MO), Mt TacanA, Matilda 2322 (F, MICH, NT); between San Crist6bal and 
Tenejapa, Souviron and Erlanson 83 (US) GUATEMALA San Marcos, 
Quebrada CanjulA, between Sibinal and CanjulA, VolcAn de TacanA, Steyer¬ 
mark 36056 (F) Quiche, Chiul, Heyde and Lux, under J D. Smith 3890 (NT, 
GH, US); Chimaltenango Chichavac, Skutch 118 (US), Santa Elena, Skutch 
220 (US), Cerro de TecpAm near Santa Clara, Standley 61000 (F, NT, 
POM), Vole An de Acatenango, above Las Calderas, Steyermark 61808 (F) 
SacatepAquez, VolcAn de Agua, J Donnell Smith 2174 (F, GH, NT, US), 
Standley 65133 (F, POM), Jalapa, Montana Miramundo, Steyermark 32833 
(F) COSTA RICA. provf, Ojo de Agua, Stork 3024 (F), Prov San JosA, 
Cerro de las Vueltas, Pittier 10501 (US), Standley and Valerio 43829 (F, 
US) 

(8) Fuchsia cordifolia Bentham 
(Plate 1, fig 7) 

Fuchsia oordifolia Benthah, Pi Hartweg, 74,1841; Lindl., Bot Beg, 27 70,1841 

Straggling shrub 1 m or so high, to a small tree, often epiphytic, few- 
branched, the younger branches somewhat red, subglabrous except toward the 
glandular-puberulent tips; leaves ovate to cordate-ovate, opposite, paler be¬ 
neath than above, puberulent when young, nearly or quite glabrate in age, 
more or less abruptly acuminate, obscurely denticulate, blades thin, 3-9 cm 
long, 2-6 cm. wide, with 9-11 principal lateral veins on each side of the mid¬ 
rib , petioles 2-5 cm long, flowers solitary in axils of upper often somewhat 
reduced leaves; pedicels pendant, subflliform, puberulent, 3-8 cm long at 
anthesis, not much longer in fruit, hypantluum subeylindne, dull red, puber¬ 
ulent without, some of the hairs gland-tipped, glabrous within, somewhat 
swollen at base, then slightly narrowed and somewhat broader only near the 
summit, 3 5-5 (6) cm. long, 4-5 mm wide except at the summit, where 7 mm 
wide; sepals mostly green except at reddish outer base, ovate-lanceolate, 
puberulent with some hairs gland-tipped, acuminate, 11-15 mm. long, 4-5 
mm. wide at base, free tips 1-2 mm long, petals green to olive-green, broadly 
ovate, glabrous, acute to subacuminate, 6-8 mm. long, episepalous stamens 
about as long as sepals, epipetalous about two-thirds as long, anthers yellow, 
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2-2.5 mm long, style glabrous, slightly exceeding the sepals; stigma conic, 
15 mm. long, fruit apparently linear-ellipsoid, more than 2 cm. long 

Type locality, “In monte ignivomo Xetuch infra aphsem, aUatudine ped 
10,000,” prope Quesaltenango, Guatemala The species is known from eleva¬ 
tions of 8000-11000 ft. from the mountains of Guatemala. It is distinguished 
from F. fulgent by its green petals and from F. splendent by its shorter 
stamens, the hypanthuun being glabrous within and longer and subeylindne 
Specimens studied, GUATEMALA * Dept. San Marcos, Volc&nde Tajumulco, 
between San Sebasti&n and Todos Santos, Steyermark 36948 (F) r Dept de 
Quesaltenango, Volc&n de Zunil, Steyermark 34686 (F); Cerro Quemado, 
Kellerman 5933 (US); Volc&n de Santa Mana, Nelson 3783 (F, US), Skutch 
867 (F, NY), Standley 67598 (F), 67648 (F); Xetuch, Hartweg 588, frag¬ 
ment of type number (F), photo of type no (F, POM ); Dept Chnnaltenango, 
San Martin, Lems 936 (F ) 

(9) Fuchsia austromontana Johnston 
(Plate 1, fig 8) 

Fuchsia aujrtromontana Johnston, Journ Arnold Arboretum, 20 242,1289 . 

F. tcrraUfoUn Hook , Bot Hag, 71 pi. 4174,1845, not of B. and P. 

Loose bushy shrubs up to 4 m. tall, twigs reddish, 15-3 mm thick, glabrous 
except for the pilose tips; leaves opposite or ternate (or quatematef), elliptic 
to elliptic-lanceolate or -ovate, acute to obtuse at base, acuminate at apex, 
serrulate, strigulose (at least along the veins) and light green on upper sur¬ 
face, paler beneath and villous on veins, rather fleshy, with 8-15 principal 
veins on each side of midrib, the submarginal vein often inconspicuous, blades 
2-10 (12) cm long, 1-3 (4) cm. wide, upper ones considerably reduced, 
petioles 2-10 (16) mm long, villous, stipules lanceolate, 2-3 mm long, decidu¬ 
ous ; flowers m upper axils, pedicels stofetish, 1-3 5 cm long, sparsely stngu- 
Iose, ovary fusiform, sparsely strigulose, 8-10 mm long, 2-25 mm thick, 
hypanthium light red, subcylmdric, 2 5-4 cm long, enlarged at base (3.5-6 
mm thick), then narrowed for about lcm (le 2-3 mm thick), then gradually 
wider toward summit (ca. 7 mm wide), sparsely villous without, villous 
within lower portion; sepals red, lanceolate, 15-17 mm long, 4 mm wide, 
subacuminate (bud subaeuminate, but scarcely apieulate), pubescent to vil¬ 
lous without, glabrous within, petals broadly obovate, rounded at apex, 14-15 
mm long, 11-12 mm wide, red, sometimes purple on drying, stamens 16-17 
and 16-11 mm. long; anthers 4-5 mm long; style glabrous, 2-3 mm longer 
than sepals, stigma 2-3 mm. thick; berry broadly ellipsoid, about 15 mm. 
long, 8 mm. wide. 

Type locality, between PiUahuata and Aeanacu, prov Fauoartambo, dept 
Cusco, Peru Near to F. dentteulata m the broad hypqathium and glabrous 
style and to F cordtfolia in the broad hypanthium-baae. It seams to be rather 
local in Paueartambo; I have seen the following collections: PERU: Pauear- 
tambo • between PiUahuata and Acanacu, at 2800 m., West 9088, isotype 
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(GH ), Pillahuata, Cerro de Cusilluyoc, 3000-3300 m. Pennell 14110 (F, GH, 
US); Cabecera de Montafia, camino a Tambomayo, 2000 m., Vargot 10-7083 
(F); between Achirani and Medias-Mayu, 2600 m., Vargot 11121 (F), Acca- 
naco, 4000 m, Balls 6708 (US) 

(10) Fuohsia dentioulata Ruiz and Pav6n 
(Plato 2, <lg 9) 

Fuehrta dentioulata B mz and PavOn, FI Peruv, 8 87, pi 825, fig b, 1802 
F lerratifolui Buzz and PatOm, l.c., 86, pi 323, fig a. Since this name baa page priority, 
I had bitonded to um it, but must follow Art 56 of the International Bales, since Mac- 
bride took up this name (Field Mas Nat Hist. Bot, Ser, 13, part 4.088,1941). 

F. taceonitjtora Khausb, Fedde Bcp Nov Sp, 1 172, 1905, baaed on Weberbauer 262, 
which seems to belong here 

F grandifiora BuiZ ex Dahlgren, Field Mus. Nat Hist Bat Ser, 21 812, 1940, nomen 
nudum. Have seen photograph of Geneva specimen (F, POM). 

Semiscahdent shrub to tree, up to 12 m tall, the young twigs green to red¬ 
dish, mostly 3-5 mm thick, subterete, mostly glabrous, more or less puberu- 
lent or pubescent toward tips, about younger nodes, etc , leaves opposite or 
temate, elliptic to oblong, rather deshy, subentire to somewhat seirate, acute 
to obtuse at base, acute to acuminate at apex, darker above than beneath, 
subglabrous to puberulent above, subglabrous beneath or somewhat villous 
along veins, the principal lateral veins 12-15 on each side of midrib, sub¬ 
marginal vein evident; blades 4-11 cm long, 2-4 (5) cm wide, petioles 5-15 
mm long, 1-2 mm wide, glabrous to pubescent; stipules lance-deltoid, ca 1 
mm long, deciduous, dowers solitary m axils of upper somewhat reduced 
leaves, pedicels rather stout, 15-4 cm long, usually minutely stugulose, 
ovary subfusiform, 10-12 mm long, 2-3 mm wide, minutely strigulose, hy- 
panthium tubular, red, 3 5-4 cm long, 5-7 mm wide at base, very little nar¬ 
rowed, then very gradually widened toward mouth where 7-10 mm wide, 
subglabrous to sparsely villous without, usually densely villous within lower 
portion, sepals red with green tips, lanceolate, divaricate, 13-24 mm long, 
4-5 mm, wide, acute to acuminate (bud acuminate) m the terminal 3-4 ram 
but scarcely apiculate, glabrous to somewhat villous on backs, glabrous on 
inner surface; petals crimson to scarlet, oblong to oblong-lanceolate, acute to 
obtuse, 15-17 mm long, 4-6 mm wide, glabrous, stamens 17-20 and 13-16 
mm long, glabrous; anthers white, 4-5 mm long; style stout, glabrous, equal¬ 
ling or exceeding sepals by a few mm.; stigma white, subglobose, ca. 3 mm. 
thick) berry ellipsoid, 16-19 mm. long, ca 8 mm thick, subglabrous to min¬ 
utely stngulosO. 

Type locality, Mafia, dept. Hdanuco, Peru With F. leptopoda, etc this 
species forms a long-tubed, axillary-flowered group related to F cordifolia, 
F. oottromontana, etc. X am unable to separate F lerratifolia and F dentteu- 
lata, type material of both of which has been available. They are characterised 
by their stout twigs, fleshy, elliptic subglabrous leaves, tubular hypanthium, 
non-apiculate buds, ellipsoid berry. Found in Peru end Bolivia; represents- 
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tive material as follows: F dentxculata, ex Herb Madrid, Aims and Pav6n, 
type material (F), photograph of Geneva material (F, POM), F. serrattfoUa 
ex Herb Madrid, Bute and Pav&n, type material (F), photograph (Fj POM); 
F grandtflora, photograph of Geneva specimen (F, POM) PERU • Hflanuoo, 
15 mi se. of Huanuco, 3200 m, Macbnde and Feather stone 3082 (F, GH, US); 
Mito, 2800 m, Macbnde and Featherstone 1403 (GH, F, US), west of Carp&h, 
Stork and Horton 9893 (F); Mufia, trail to Tambo de Vaca, 2500 m., Macbride 
4284 (F, GH, US), Carpis, between Acamayo and Chinchao, 2800 m, Menus 
04127 (GH); Lima to Oroya, 3200 m, Weberbaner 252, type tacsonnflora at 
Berlin (photo F, POM); Rio Blanco, Lima at 3600 m., Macbnde and Feather- 
stone 723 (F, GH); Quebrada de San Mateo, Isem 2546 (F) Ayacucho, 
Prov Huanta, Choimacota Valley, 2900 m, Weberb aster 7587 (F, GH, US). 
Huancavelica * Prov Tayacaja, Montifungo, east of Surcubamba, 3000 m., 
Stork and Horton 10367 (F), Salcabamba, 3250 m, Stork and Horton 10261 
(F) Cuzco Prov. Paucartambo, Rio Tambomayo, 1700-2000 m, West 7093 
(GH) BOLIVIA < La Paz Nor Vungas Unduavi, 3000 m, Eyerdam 25137 
(F), Sur Yungas Unduavi, 3100 m , Buchtien 143 (F, GH, NY), 2923 (NY, 
US), Yungas, Bang 731 (F, GH, NY, US), Rushy 1801 (NY), Combaya, 
Prov Larecaja, 3000-3300 m, Mandon 623 (GH). 

(11) Fuchsia leptopoda Krause 
(Plate 2, fig 10) 

Fuchsia leptopoda Krauss, Fedde Bep, Nov 8p,l 171,1906. 

F. nphonmtha Kbausk, 1 c., 173 

Scandent to erect shrub, up to 3 m tall, the twigs dark, glabrous to stngu- 
lose toward tips, terete, 1-3 mm thick, leaves opposite or teraate, elliptic- 
lanceolate or -obl&nceolate, acute at base, acuminate at apes; serrulate above, 
light green and glabrous or stngulose on veins, paler beneath and glabrous 
except for pilose veins, the principal lateral veins mostly 7-10 on each side 
of midrib, the submarginal vein more or less developed, blades 4-9 cm long, 
1 5-2 5 (3) cm wide, petioles slender, 5-15 mm long, somewhat pubescent; 
stipules lanceolate, 3 mm long, deciduous; flowers in axils of often reduced 
foliage leaves, pedicels slender, subglabrous, 3-5 cm long; ovary fusiform, 
glabrous to puberulent, 5-8 mm long, hypanthium dark red, tubular, 3 6-4 5 
cm long, somewhat bulbous at base and ea. 3 mm thick, then narrowed to 
width of 15-2 mm for about 1 cm, then widened toward mouth where 6-7 
mm wide, glabrous to sparsely villous without, densely villous within lower 
portion; sepals deep red, lance-linear, 17-20 mm long, 3 5-4 mm wide, acumi¬ 
nate (bud very slender and long-acuminate, with tip 4-5 mm. long), glabrous 
to pubescent on back, glabrous within, petals Aery red, oblong, 17-18 mm 
long, 4-7 mm wide, acute, glabrous or sparsely villous on back near base, 
stamens 18-22 and 12-15 mm. long, glabrous; anthers 3-4 mm. long; style 
glabrous, equalling sepals or exceeding them by 1 cm., stigma subglobose, 
obscurely lobed, 2-3 mm wide, fruit narrow, over 1 cm long 
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Type locality, PERU, Jumn. Prov Tarma, between Huacapistana and 
Palea I have seen the following examples PERU Jnrnn Prov Tarma 
between Huacapistana and Palea, 2200-2600 m, Weberbauer 1772, type at 
-Berlin (photo at F, POM), Montibus ab Huacapistana ad onentem versus, 
2600-2700 m, Weberbauer 2178 type siphonantha at Berlin (photo F, POM) 
Ayaeucho. Prov. De La Mar between Tambo and the Apurimac, Yanamonte, 
2700-2800 m, Weberbauer 5641 (F, QH, US), Prov Huanta, Choimacota 
Valley, 2900 m, Weberbauer 7587a (F, GH) Gnzco Pancartambo • Tres 
Cruces, above Cosmpata, Weberbauer 6934 (F, GH, US) In general, this 
species is very near to F denticulata but with a more narrow tube and leaves, 
long-pointed buds, etc 

(12) Fuchsia Woytkowskii Macbride 
(Plate 2, fig 11) 

Fuchsia WoyikowsTcti Mac® hide, Field Mas Nat. Hist, Bot Ser, 13 part 4 060,1041 

Shrub up to 4 m tall, the young twigs glabrous, purplish red, slender, 
leaves opposite or temate, elliptic-lanceolate to -ovate, acute at base, acute to 
acuminate at apex, subentire, rigid, dark and glabrous above, somewhat paler 
and glabrous beneath except for the minute appressed puberulenee on the 
veins, principal lateral veins 13-15 on each side of the midnb, submarginal 
vein evident, blades 4-8 cm long, 15-3 cm wide, petioles 3-6 mm long, 
stipules subulate, 2 mm long, deciduous, flowers solitary m axils of upper 
leaves or apparently subterminal on short branches, pedicels purplish, sub- 
fllifora, nearly glabrous, 1-2 5 cm long, ovary fusiform, 5-6 mm long, 2 mm 
wide; hypanthium deep vermilion, 3.5-47 cm long, bulbous at base, 2-25 
mm wide, then narrowed for one-third its length then gradually widened until 
6-7 mm wide at mouth, glabrous without, pilose within the basal two-thirds, 
sepals vermilion, spreading, 12-14 mm long, 4-5 mm wide, glabrous, sub¬ 
ulate for 2-3 mm at apex (the tips apparently not conmvent in the bud), 
petals bright red, oblong-elliptic, 12-13 mm long, glabrous, erose-rounded at 
apex; stamens 10 and 8 mm long, anthers 2 mm long, style glabrous, sur¬ 
passing sepals by 2-3 mm , stigma 2 mm thick , 

Type, PERU Dept Amazonas near Almirante, at 1900 m, F Woytkowakt 
(F) This one and only specimen is rather inadequate, but apparently does 
not fit into any of the previously described species It seems near F leptopoda, 
but the hypanthium is more Blender and not glabrous within, and the sepals 
are shorter and with free tips in the bud 

- (18) Fuchsia magdalen&e Munz, new species 

(Piste 2, fig 12) 

Shrub; young twigs glabrous, purplish, 15-8 mm. thick; leaves opposite, 
temate or quaternate, coriaceous, elliptic, rounded at base, abruptly acumi¬ 
nate at apex, inconspicuously denticulate, quite glabrous except for the eiliate 
margins, somewhat paler beneath than above, principal lateral veins dark, 
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8-10, the submarginal vein more or less distinct; blades 8-6 cm. long, 1.5-2 5 
cm wide, the upper reduced; petioles dark, glabrous, 5-6 (10) mm long; 
stipules subulate, 1 mm long, deciduous, flowers solitary in upper axils, sub- 
Aliform, glabrous, 4-5 cm long, dark;ovary glabrous, 7-11 man. long, 2-2.5 
mm wide, hypanthmm purplish at base, brighter red beyond, 5-6 cm long, 
about 4 mm wide at base, then not constricted but tubular and gradually 
enlarged until 8-9 mm wide at mouth, glabrous without and within, sepals 
lance-oblong, 16-19 mm. long, 4 5-5 mm. wide, red, glabrous, acute, not sub¬ 
ulate at apex, petals scarlet, oblong-ovate, 15-18 mm. long, 7-8 mm wide, 
acutish, stamens 17 and 18 mm long; anthers 3 5 ram long; style slender, 
glabrous, exceeding sepals by 5-6 mm , stigma 4-lobed, 4 mm. wide; berry 
ellipsoid, ca 17 mm long, 8 mm. wide 

Frutex, ramtUu glabri*, subpurpurols, 1*5-8 mm dlametro, f obis opposite, tornatU vol 
quatornia, coriaoels, elliptic!*, baai rotandatu, apice abrupt* acuminatia, subglabrls, laminii 
8-6 cm* longia, 15-3 5 cm. latisj petioll* glabna, 5-6 (10) mm. longia, atipulia aubulatla, 
1 mm longia, caducla, floribua eolitariia in axiUui snperioribns; pedledlia aub6Uforn^ibU% 
glabna, 4-5 cm. longia, ovario glabro, 7-11 mm longo, bypanthlo rubro, 6-6 emu Ion go, 
bad 4 mm l&to, tubuloso, supra 8-9 mm. lato, extua intuaque glabro, aepalla lanceolato 
oblongia, 16-19 mm long!*, 4.5-5 mm. latia, rubric, glabria, aouti*, petalis coceineia, oblongo 
ovatia, 16-18 mm longia, 7-8 mm. latia, subacutia, ataminibua 17 vel 18 mm longia, antheria 
8 6 die longia, atyjo glabro, acpola excedente, stigmata 4-lobato, bacca ellipaoidea, ca 17 
mm longa, 8 mm* lata. 

Type Colombia Dept. Magdalena: above San Miguel, at edge of pdramo, 
8000 m., July, 1932, 8e%fm 892, United States Nat Herb no 1572275 A 
second collection from the same department is from between Pueblo Viejo and 
San Miguel, 900-1700 m, Beifm 537 (US). The proposed species is related 
to F. denticulata in its tubular hypanthium; it is characterized by its long 
hypanthium, thickish leaves, glabrous condition, non-acummate sepals and 
northern W (M) r* ch , U Benthom 

(Plat. 2, fig 13) 

Fuchsia oaneieeni Bknth, PI Hartweg, 178,1845. 

F earoHata Bsnth , ]«, 179 Type number seen. 

F, wteaniea AxsaA, Ear Hortie., 288 and 268, 1888; from Volofin de Arufral, ty^e not 

■eon, but ebaraeten aa given agree. 

Erect or clambering shrubs up to 3 m tall, freely branched, the young twigs 
terete, dark, hirtellous with more or less appressed short ham, leaves opposite, 
ternate or quaternate, crowded, coriaceous, often with revolute margins, ellip¬ 
tic-ovate, obtuse or rounded at base, obtuse to acute at apex, serrulate, dark 
green and pubescent to glabreseent above, paler beneath and pilose on veins, 
sometimes more generally, the principal lateral veins mostly 4-7 on each aide 
of the midrib, submarginal vem often not conspicuous; leaf-blades 2-4 cm 
long, 1-2 cm. wide; petioles $-5 (8) mm. long, pubescent; stipules lance- 
subulate, 1-1.5 mm. long, deciduous; flowers axillary, pedicels slender, pubes¬ 
cent, 1-2cm long; ovary ellipsoid, pubescent, 5-6 mm long; hypanthium deep 
scarlet, purplish at base, 8 6-4 5 cm long, bulbous at base and 2.5-8 mm. thick. 
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then abruptly narrowed to 1-2 mm for one-third its length, then rather 
gradually widened until 6-7 (9) mm. wide at summit, more or less pilose 
without, pilose withm the lower half or almost throughout; sepals deep scarlet, 
more or less divergent to almost spreading, 10-16 mm long, 4-6 mm wide, 
acuminate, with subulate tips about 1 mm long, pilose without, glabrous 
within; petals scarlet, sometimes drying purplish, rhombic-ovate to -obovate, 
acute to obtuse or almost rounded at apex, from about as long as to exceeding 
sepals, 10-16 mm long, 6-12 mm wide, stamens 10-12 and 7-8 mm long; 
anthers 15-2 mm long; style pilose within much of the hypanthium, about as 
long as sepals, stigma scarlet, about 2 mm thick, fruit apparently ellipsoid 

Type locality, ascent to P&ramo Guanacas, near Popoyan, Cauca, Colombia. 
Extending from Calda, Colombia into Ecuador Representative material, 
COLOMBIA < Caldas P&ramo del Quindio, 8800-4000 m, Pennell and Bate « 
10058 (GH, NY) Antioquia * P&ramo de Unis, 2800-8300 m, Lehmann 3067 
(US Cauca • P&ramo de Buena Vista, Htula group, central Cordillera, 3100 
m, Ptitter 1188 (US), ad P&ramo Guanacas, near Popoyan, Hartweg 992, 
type no eaneteent at Geneva (photo F, POM, leaf F), m sylvis Purace, 3100 
m, ad P&ramo de Guanacas, near Popoyan, Hartweg 993, type no eorollata 
at Berlin (Photo F, POM, leaves F) Nanfio Vole&n de Galera above Pasto, 
2600-2800 m, Lehmann 5615 B (F), Altos Caballos, 3000 m, Trtana 3808 
(US) ECUADOR. Carchi• Nudo de Boliehe, Voladero, 4000 m., Penland 
and Summers 915 (F, POM), Canton Tnlcan, road Tulcan to Pun, 3200 m , 
Memo 7584 (POM, US), P&ramo del Axufral, east of Angel, Mena 7512 (NY, 
US) Bolivar Simiatuz • Hacienda Talahua, 3200 m, Penland and Summers 
623 (F, POM) Tungurahua • P&ramo de Minza, Minsa Chica, 3800 m, Pen- 
land and Summers 337 (F, POM) 

F canescens comes m a broad-petaled group which seems to me to be related 
to the F cordtfolta group in its broad hypanthium-base and in having the 
hypanthium quite inflated in its upper third The species is near F ayavacensis 
but differs m the smaller thicker leaf-blades, shorted pedicels, the petals nearly 
as long aaor longer than the sepals, the latter being shorter and more Bpread¬ 
ing than in ayavacenns There is some question as to whether my treatment of 
canescens is too inclusive; Penland and Summers 623, and 915 and Memo 7512 
having the petals rather round and shorter than the sepals, Hartweg 992, 
Pittter 1382, and Penland and Summers 623 having the upper surface of the 
leaves finely stngose But the whole range of variation seems such as not to 
make possible a taxonomic differentiation with the amount of material avail¬ 
able. The leaves from the type collections of canescens and eorollata are quite 
alike 

(16) Fuchsia rivularis Macbnde 

FtuMe rtnAarts Msobum, Candolles, 8 24, 1240, Field Mpa. Nat Hist, Bat. Sat., 18, 

part 4(802,1841. 

Branchiate puberulent; leaves teroate, ovate-elliptic, abruptly acuminate, 
entire, glabrous above, loosely pilose beneath, the blades 6-6.5 cm long, 2.5-3 
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cm vide; petioles lacking or nearly so; flowers solitary in axils of somewhat 
reduced upper leaves; pedicels 1 cm. long, hypanthium 4 5 cm long, sparsely 
pnbernlent without, pilose withm lower portion, gradually ampliate; sepals 
narrowly lanceolate, long-acuminate, 2 cm long, petals oblong, about as long 
as sepals, stamens shorter. 

Bused on a Mathews collection from Chachapoyaa, Amazonas, Peru and said 
to be near F ayavaoenm or F hirtella, but with narrower petals and more 
sessile and wider leaves I have seen no material nor photographs, but except 
for the larger leaves and longer petioles it seems much like F cancsccns 

(16) FuchsialoxensisHBK 

(Plate 2, fig 14) 

Fuehtui loxentis H.B K, Nov. Gen et 8p, 6 106, pi 536,1823 
F umbrosa Bim, PI Hartir, 176,1845,1 have eeen a photograph of the tj pe 
F apiculata Johnson, Contr Gray Herb, 75 34,1625 Type eeen 

Shrub, slender, stiff and bushy or more or less scandent or leaning, com¬ 
monly up to 2 or 3 m tall, the younger twigs slender, 1-3 mm thick, purplish 
red, loosely appressed-puberulent, with whitish or yellowish hairs, leaves op¬ 
posite to ternate, sometimes quaternate, Arm, elliptic to elliptic-oblong, 
rounded to acute at base, mostly acute at apex, subentire to remotely denticu¬ 
late, shining, deep green and minutely appressed-puberulent to glabrescent 
above, paler and puberulent beneath, also more or less pilose beneath espe¬ 
cially along or near the midrib, principal lateral veins often reddish beneath, 
prominent, about 10 on each side of the midrib, the submarginal vein present; 
leaf-blades 2 6-6 (7) cm long, 12-2 (3) cm wide, petioles slender, strigulose, 
1-3 cm long; stipules subulate-deltoid, 1-2 mm long, deciduous flowers 
solitary in axils, pedicels slender, strigulose, and sometimes pilose, 1-2 5 cm 
long, ovary ellipsoid, strigulose, 3-6 mm lorfg; hypanthium deep red, 20-25 
(30) mm long, the base 2-3 mm thick, then very slightly narrowed, then 
gradually widened until 5-6 mm wide at the mouth, shining and somewhat 
strigulose without, densely white-pubescent within the lower hslf, sepals 
scarlet, lance-oblong, 8-10 nun long, 3 5-4 mm wide, divergent, puberulent 
to sparsely pilose, the subulate tips about 1 mm long, petals ovate, dull red, 
6-9 mm long, 5-6 mm wide, obtuse; stamens 7-8 and 5-6 mm long, anthers 
2 mm long, style pubescent in lower part, red, exceeding sepals by 3 5 mm , 
stigma 2 mm wide, fruit ellipsoid, 8-15 mm long, 5-6 mm thick 

Type locality, near Loja (Loxa), Ecuador The species is apparently con¬ 
fined to the highlands of Ecuador, growing at from 2000-8400 meters Repre¬ 
sentative material seen, ECUADOR without definite locality Eastern Cor¬ 
dillera, Rtmbach 6 (GH, NT, US), in Andibus Ecuadorensibus, Spruce 5303 
(GH, NT) Pinchincha: Hacienda de Pinantura new Quito, Suriwes 983, 
type no umbras a at Geneva (photo F, POM); near TambiUo, Penland and 
Summers 959 (F, POM), Qiiitig-Tesalia (Maehachi), Finmtt €88 (F, GH, 
US) Leon: Cotopaxi road Pilaloa to Maeuehi, Bought 3955 (POM, US) 
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Tungurahua, west of Ambato, Heinrichs 828 (NY), south of Ba&oa, Penlwnd 
and Summers 93 (F, POM) Bolivar Sum&tug Hacienda Talahua, Penlmd 
and Summers 520 (F, POM) Azuay and G&fiar * between Cuenca and Huigra, 
Hitchcock 21667, type no aptculata (GH, NY, US) Loja mts near Loxa, 
Hartweg 733 (NY); F loxensis, Humloldt in Willdenow Herbarium at 
Berlin (photo, F, POM) 

F loxensis Beems near to F canescens in its leaves, broad petals, etc, but 
has shorter hypanthia and somewhat narrower petals, Spruce 5203, above 
cited, is quite intermediate It is near F decussata in some ways, but has 
longer hypanthia, less serrate leaves and less evident stamens 

(17) Fuchsia pallesoens Diels 

Fuohna pallesoens Diels, Notxzbl d bot Gart a Mub zu Berlin Dahlem, 14 34,1936, 

Medium sized shrub, younger branches subglabrous; leaves opposite or 
ternate, membranaceous, subovate, subacummate at both ends, callous- den¬ 
ticulate, almost glabrous, blades 6-7 cm long, 3 5-4 cm wide, petioles 2-3 5 
cm long, flowers axillary, but arranged subcorymbosely near tips of branches, 
pedicels 8-15 mm long, ovary attenuate at apex, hypanthmm pale carmine, 
2 cm long, nodose at base, then constricted, then gradually widened until 4 
mm wide at mouth, glabrous without, sepals white, lanceolate, very acute, 
10-12 mm long, 3 mm wide at base, petals purplish, 6-7 mm long; style with 
globose stigma. 

Type locality, ECUADOR Pro Tunguragua east of Patate, montane 
forest above Leito at 2750 meters 1 have seen no material, but the plant 
would seem to be near F loxensis and distinct from it m being more glabrous, 
having wider more plainly toothed leaves, and in its white sepals 

(18) Fuchsia Townsendii Johnston 
(Plate 3, fig 16) 

Fuchsia Towmendh Johnston, Contr Gray Herb, 76 33,1926. 

Shrub, the young twigs purpliBh, densely spreading-pubescent, leaves 
crowded, ternate, elliptic-oblanceolate, membranaceous, acute at base, acum¬ 
inate at apex, remotely denticulate, green and sparsely and finely pubescent 
above, paler and densely canescent-villous beneath, the principal lateral veins 
10-12 on each side of midrib, blades 6-13 cm long, 2-3 cm wide, petioles 
pubescent, 5-20 mm long, stipules subulate, 1-2 mm long, deciduous; flowers 
few, axillary, pedicels slender, pubescent, 15-2 5 cm long, bulbous at base 
where 2 mm thick, then narrowed for one-third its length to 15 mm, then 
gradually widened to 5-6 mm at mouth, densely pubescent without and 
within the lower half; sepals 10-12 mm. long, ascending, lanceolate, acute, 
4 mm wide, pubescent on back, glabrous on upper or inner surface, petals 
ovate,9-10mm long,8mm wide,obtuse,stamens 13and9mm long;anthers 
8 mm. long; style pubescent in lower part, slender, not exceeding sepals, 
berry hairy, narrowly ellipsoid, over 1 cm long 

Type locality, Sabiango Hill, Ecuador, type collected by C H Townsend, 
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number 4.93 (type at US, fragment GH). The type collection ia the only 
material 1 have Been, it is distinct in its large thin hairy leaves, long narrow 
bypanthium and short sepals and petals F. Soberfflana Andr6 (Rev. Hortic,, 
1888, 238, 268) may be an earlier name for this species, but since I have not 
seen certain material I am not sure as to width of petals 

(19) Fuohsiaplatypetala Johnston 

(Plate 3, fig 16) 

Fuehtia platypetala Johnston, Journ. Arnold Arbor, SO 241,1039. 

Shrub 2-3 m tall, the younger branches 2-4 mm thick, terete, somewhat 
reddish, pubescent; leaves opposite or temate, elliptic-lanceolate, membrana¬ 
ceous, acute at both ends, serrulate, pilose-pubescent on both surfaces espe¬ 
cially when young, principal lateral veins 8-11 on each side of midrib, with 
submarginal vein present; blades 2 5-75 cm long, 1-23 cm wide, petioles 
slender, 4-15 mm long, pilose, stipules subulate-deltoid, ea 1 mm long, 
flowers in upper axils; pedicels slender, 2-3 5 cm long, somewhat pilose, 
ovary ellipsoid, 8-10 mm long, pilose, hypanthium red, 45-5 cm long, 
bulbous at base where 3-4 mm thick, then 2-3 nun wide for one-third its 
length, then gradually widened until 8-9 mm wide at mouth, sparsely pilose 
externally, densely so within for two-thirds its length, sepals lanceolate, 
crimson, 15-20 mm long, 3-4 mm wide, apiculate for 2-3 mm, sparsely pilose 
without, glabrous withm, petals crimson but with central white oblong blotch, 
obovate, rounded or broadly obtuse, 14-16 mm long, 10-12 mm wide, stamens 
16-17 and 12-13 mm long, anthers 3 mm long, style pilose through most of 
its length, reddish; stigma slightly lobed, 3 mm thick. 

Type locality, Chmcheros, Apunmac, Peru Material seen, PRKU Dept 
Apunmac* Chihcheros, at 2930 m, West 3705 (GH, type) Cuzco, cultivado 
en los jardines, Herrera 1514 (GH) The plant would seem in its wide-baaed 
hypanthium to be in the denticulate, mstromontma, leptopoda group but 
differs in its hairy style, thinner leaves, wider petals, and whitish blotch on 
each petal 

(20) Fuchsia m&crottigma Bentham 
Fuehtta macroitigma Bbhtha X, PI Hsrtw, 129. Dec, 1844 

Erect shrub, 0.6-15 m tall, apparently rather openly branched, the young 
twigs green to reddish, herbaceous, terete or angled, 1.5-3 mm thick, glabrous 
to pubescent; leaves opposite, membranaceous, broadly to narrowly elliptic, 
acute to obtuse at base, abruptly acute to subaeuminate at apex, obscurely 
denticulate, dilate, dark green and suhglabrous to puberUknt above, lighter 
and suhglabrous to puberulent beneath, purplish on veins, principal lateral 
veins 12-16 en each side of midrib, submarginal vein developed; blades 8-18 
cm. long, 4-7 (9) cm wide; petioles 1-3 cm. long; stipules deltoid, 2-8 asm 
long, more or less persistent; flowers solitary in upper axils; pedieels coarse, 
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ascending, 1-2 cm long; ovary linear, 6-10 mm. long, 2-3 nun. thick; hypan- 
thium tabular, reddish purple, especially on lower half, 6-7 cm long, 2-3 5 
mm. thick at base, then very slightly narrowed for one-thud its length and 
gradually widened to 6-8 mm at mouth, puberulent to pilose without, gla¬ 
brous within; sepals lance-oblong, purplish red or lighter, spreading, 16-28 
mm. long, 7-8 mm wide, subulate for about 2 mm. at tip, pilose to puberulent 
without, glabrous to pilose within; petals orbicular-obovate, 12-17 mm. long, 
somewhat wider, cense to crimson, apically rounded; stamens 12-13 and 
9-10 mm. long; anthers light, about 3 mm long, style stout, sparsely pubes¬ 
cent to glabrous, extending about to end of sepals, stigma subglobose, 4-lobed, 
green, about 4 mm wide, fruit elongate, more than 1 cm, long 
Characterized by its large leaves, purplish color on stems, veins, hypan- 
thium, etc, almost glabrous condition, wide petals and long cylindncal 
hypanthium, this species seems near F platypetola, nvularu, etc. 

Key to Varieties or Fuchsia macrostipma 

A Leaves subglabrous except on veins, hypanthium more or less pilose Provinces Carchi 
to Piohmcha, Ecuador 20a. var longiflora. 

A A. Leaves minutely puberulent, hypanthium densely close pubescent. Provinces Chim 
boraso to El Oro, Ecuador 80b, var typtca. 


(20a) Fuchsia macrostlgma Benth var loaglflora (Benth ) Munz, new comb 

F lonfiflora Bbntham, PI Hartw, 177,1845 
F spectabtlis Hook., Bot, Mag, 74 pi 4875,1848 

Leaves subglabrous except on veins, hypanthium more or less pilose 
Type locality, Andes of Quito, Ecuador, toward Nanegal Material seen, 
ECUADOR Carchi Olivos, 3200-3500 m, Mena 7462 (US) Bolivar Simi- 
atux Hacienda Talahua, 2300 m, Penland and Summers 657 (P, POM), 614 
(POM). Pichincha Quitensian Andes, Coutkouy %n 1855 (OH), Montis 
Pichincha, Jameson in 1856 (OH, NY) I have not seen the type 

(20b) Fuchsia macrostlgma Benth. var typica Munz, new name 
(Plate 8, fig. 17) 

F. macrosUffiUa Bxxtha*, PI Hartw, 188,1844 

F speetabUis HOox, var pub ms Joukston, Contr Gray Herb, 75 84,1025, 

& 

Leaves minutely puberulent, hypanthium densely close-pubescent. 

Type locality, M In montibus Pacha,” southern Ecuador Benth, 1113 
says for nos, 708-869. “in montibus circa Loxa”; since this species cornea 
between nos. 733 and 734. one would infer that it came from that region I 
have not seen the type number, but the description fits very well the following 
plantsi ECUADOR; Chimborazo• Huigra* Hacienda de Licay, /. S, and O 
Sets 22479, type no. of pubens {OH, NT, VS) Oro. between La Chonta and 
Portovdo, BMeock 21169 (OH, NT, US). 
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(21) Puchsia ayavacensis HBK. 

(Plate 8,flg. 18) 

Fuohtia ayavacentit HBK, Nov Gen et Sp, 6 107,1823. 

F amphata BknthaM, PI Ilartw, 178,1845. 

F Iliteheoehii Johnston, Contr Gray Herb, 75 • 33,1925 

Branching, sometimes seandent shrub up to 3 m high, younger branches 
hirtellous-pilose, more or less purplish, terete, 15-3 nun thick, leaves ternate 
or quaternate, rather crowded, membranaceous, elliptic-lanceolate to -oblance- 
olate, or -ovate, acute to obtuse at base, acute to acuminate at apex, remotely 
denticulate, principal veins purplish, laterals 6-10 on each aide of midrib, 
the submarginal present, leaf-blades pilose or pubescent and dark green 
above, paler and pilose beneath especially along veins, 4-9 cm long, 15-8 cm 
wide, petioles pilose, slender, mostly 5-20 mm long, stipules subulate-lance¬ 
olate, 15-2 mm long, deciduous, dowers m upper axils, pedicels slender, 
pubescent, 2 5-4 (5) cm long, ovary oblong-fusiform, hairy, 6-7 mm long, 
hypantbium deep red, 3 5-5 (6) cm long, bulbous at base and 3 5-5 mm wide, 
then constricted for 1-2 cm and 2-3 mm wide, then quickly widened until 
7-11 mm. wide just below the slightly constricted apex, sparsely pilose with¬ 
out, densely so within most of its length, sepals acuminate, subulate for 1-2 
mm at apex, somewhat pilose on back, glabrous above, petals scarlet, rounded- 
obovate, 10-13 (16) mm long, about as wide, stamens 13-17 and 10-14 mm 
long, anthers 3 mm long, style densely pilose throughout its portion within 
the hypanthium, sparsely so on base of exposed portion, about equalling the 
Bepals, stigma 2-2 5 mm thick, fruit apparently ellipsoid 

Type locality, Ayavaca (Ayabaca), Piura, Peru There is some question 
asjto whether I have seen the original material, number 3115 of Humboldt 
in the Willdenow Herbarium at Berlin labeled Fuchsia is interpreted by 
Lewin as ayavacensts A photograph was distributed by the Field Museum as 
F hurta, which name has never been published No 3116 in the Bonpland Her¬ 
barium at Paris is labeled “F ayavacensts HBK, F ampltata Benth 1” as from 
Bncu Pichincka It agrees well with the description, as does type material of 
F ampltata In the type of F Htichcocktt, the petals are only half the sepals, 
the hypanthium is rather long, but both these conditions are matched by some 
of the Jameson collections. The reflexed-spreading sepals and round petals 
shorter than the sepals, the pilose condition of the largish leaves characterize 
F ayavacensts Representative material ECUADOR ‘Without locality, Jame¬ 
son (US) Piohineha Canton Quito road from OotocoUao, near Nono, 2987 
m, Mexta 7661 (POM, US); Volc&n de Pichincha, 8500-4000 m, Mezia 7654 
(POM, US), La Chorera, above Quito, Balls 7234 (US), Pichincha ,Jameson 
73 (NY), sue Andmm Quitensium, Jameson 42 <QH), 30 (NY), Andes of 
Quito, Jameson (US); in declivitate montis Pichincha, 8000 m, Bartweg 968, 
type no ampltata at Berlin (photo F, POM), Rucu Pichincha, Bonpland 
3115, Herb Mus Paris (F), Humboldt 3115 at Berlin (photo F, POM) 
Asuay * between Ofia and Cuenca, Hitchcock 21803, type no Hitchcockii (GH, 
NY, US) 
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(22) Fuchsia PringsheimH Urban 
(Plate 4, Sg. 19) 

Fuohaia Pringaheimi Ubsan, Symb Antill, 1 •375,1898-1900 

Shrub 1-2 m tall, openly branched, the ultimate branchiate purplish, 1-2 
mm thick, fine-pubescent; leaves opposite, fairly near eaeh other, not much 
reduced upward, subcoriaceous, strongly bicolored, ovate-elliptic, to rhom¬ 
boid-elliptic, acute at base, acute to acuminate at apex, somewhat remotely 
serrulate, in maturity mostly subglabrous except on veins of both surfaces, 
principal lateral veins 3-4 on each side of midrib, petioles 4-7 mm long, 
blades 15-2 5 cm long, 0 5-1 cm wide, flowers in axils of upper leaves, pedi¬ 
cels subglabrous, 2-5 cm long, hypanthium funnelform, 23-26 mm long, red, 
glabrous without and within, constricted above ovary, then with tubular 
portion about 2 mm wide, 10-15 mm long, the upper expanded portion 10-15 
mm long, 8-12 mm wide, sepals red, lanceolate, acuminate, glabrous, 18-22 
mm long, 7-8 mm wide at base, petals red, equalling or slightly exceeding 
sepals, obovate, episepalous stamens almost as long as petals, anthers 3 mm 
long, epipetalous slightly shorter, the anthers 2 5 mm long, style glabrous, 
equalling petals or up to 5 mm longer, stigma clavate, slightly 4-lobed, 2 mm 
long, berry ellipsoid, 10-14 mm long, half as thick. 

Type locality, “Valle nuevo,” Santo Domingo, at 2100 m, the type Eggers 
2159 The species differs from F tnphylla by having the flowers in axils of 
reduced leaves not in an inflorescence, leaves more glabrous, and by sepals 
and petals being longer in relation to the hypanthium It and F tnphylla and 
ayavacensts seem to be related in their ampliate hypanthium and wide petals 
I have seen the following specimens of Pnngsheimit HAITI: Massif de la 
Felle, P5tionville, Morne La Visite, at 2100 m, Ekrnrn H1450 (US) SANTO 
DOMINGO prope Constanza in Valle nuevo, 2800 m, von Tuerckhetm 3151 
(F, GH, NY, US). A collection from Massif de la Pelle, Mangot, near Jardins 
Bois-Pin, Haiti, Ekman H 1260 (US) has leaves of tnphylla and flowers of 
Pnngthemtt 

(23) Fuohaia triphylla L 
(Plate 4, fig 20) 

Fuohaia triphylla L, Bp FI, 1191 ,1753 

Apparently semishrubby, 3-5 dm tall, stems 1 to few, simple or few- 
branched, the younger ones reddish, densely pubescent, 2-4 mm thick; leaves 
ternste or quaternate or opposite, the lower ones remote, middle and upper 
crowded, eonaceous, lanceolate to lanoe-ovate, acute to acuminate at both 
ends, subentire to serrulate, often with inrolled margin, bicolored, often red¬ 
dish on veins, fine-pubescent on both surfaces, petioles pubescent, 8-10 (20) 
mm. long, main blades 3-8 (10) era long, 1-3 (45) cm wide; Uppermost 
reduced to leafy lanceolate or lance-ovate bracts; flowers several, pendulous, 
in dense terminal racemes; pedicels 15-20 ( 30) mm long, rather slender, 
pubescent, hypanthium slightly contracted then expanded, funnelform, red, 
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pubescent without, glabrous within, the tubular part 15-2 nun wide, 8-16 
mm long, the expanded part 4-7 mm wide, 15-20 nun long ; sepals red, lance¬ 
olate, erect, acuminate, 8-13 mm long, 4-5 mm. wide at baae, puberulent; 
petals red at apex, apparently lighter toward base, ovate-oblong, 8-10 wim 
long, stamens as long as or two-thirds as long as petals, anthers 2-2 5 mm 
long; style glabrous, scarcely equal to sepals, stigma conic, not much lobed, 
15 mm long, berry subglobose, at least 1 cm long. 

Type locality, “Habitat in America” according to Linnaeus who refers to 
Plumier, Gen, 14,1703, where the genus Fuchsia was founded with a rude 
drawing (cf PI 16, figs 92-95) Linnaeus basing F tnphylla on Plumier 
Lamarck, Encyc 2 565,1786, said that Plumier had found the species in the 
Island of Santo Domingo, m uncultivated places, in going from the region 
“de la Bande du Sud & celui qu’on nomine le grand Cul-de-sac ” Linnaeus 
placed the genus under Tetrandna Monogyma, but in the Gen PI ed 2,53, 
1764, observed "Plumier in Genenbus stamina quator, in Historic vere 
saepius octo pmgit ” Presumably then, the species should have been described 
aB having eight stamens and coming from Santo Domingo Of the specimens 
listed below, there Beem to be two forms one with leaves heavy, lanceolate, 
1-2 cm wide; the other less thick, 2-4.5 cm wide In the first may be cited 
HAITI vicinity of Mission, Fonds Varettes, at 1000 m, Leonard 3681 (NY, 
US), 3701 (NY, US) Belonging to the seeond group are HAITI Massif de 
la Selle, Pltionville, at 1600 m, Ekman B1170 (US) SANTO DOMINGO 
Prov de la Vega, ad npam foutia Yaque at 1200 m, Padre Miguel Fuertes 
1720 (NY), prope Jarabacoa, 700 m, Fuertes 1619 (NY), Constanza, Abbot 
tn 1919 (US), von Tuerekheim2956 (F, GH, NY, US), 3541 (NY) Perhaps 
more material may show that these forms should be separated taxonomically 

(24) Fuohsia petiol&ris H B K 

Fuchsia petiolans IIB K , Nov Gen et Sp, 6 104,1828 

Erect bushy shrubs or somewhat seandent, up to 2 m tall, younger twigs 
reddish, but covered with a fine ashy oppressed puberulence, terete, 1-3 mm 
thick, leaves elliptical to elliptic-ovate, rather dense, membranaceous, touched 
with purple, obtuse to acute at both ends, remotely serrulate, with 5-7 mam 
veins on each side of midrib and with submarginal vein, minutely puberulent 
on both surfaces, somewhat paler on lower surface than upper, blades mostly 
15-5 (8) cm. long, 1-2.5 cm wide, petioles slender, 5-15 mm long, stipules 
subulate, 1-15 mm long, fairly persistent; flowers m uppermost axils, some¬ 
times almost racemose, pedicels minutely striguloee, slender, 15-25 cm long, 
ovary stnguloee-puberulent, 3-4 mm long; hypanthinm red, 3-3.5mm wide 
at base, then 2-3 mm. wide for length of 1 cm., then rather abruptly ampliate 
until 8-11 mm wide just below the slightly constricted summit, 8 5-5 cm 
long, stnguloae-puberulent without, somewhat pilose within lower portion; 
sepals deltoid-lanceolate, 16-18 mm long, 6-7 mm. wide, acuminate, more or 
leas subulate for terminal 1-2 mm, red, finely strigulose-puberulent on backs, 
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glabrous on upper surface, petals deep red, Lance-oblong, 15-17 mm long, 
4-5 (8) mm wide, acute, frequently strigulose-puberulent on backs, stamens 
12 and 8 mm, long, anthers 2 5-3 mm long, style Sparsely pilose in lower por¬ 
tion, equalling sepals; stigma 2 mm wide, berry almost globose when pressed, 
8-10 mm. long v 

This and the species that follow differ from the three previous ones by their 
narrower petals, and resemble them in the long, more or less ampli&te hypan- 
thium and the axillary or subterminal flowers 

Key to Varistuss or Fuchsia petiolaris 

A Leaf-blade* 2-3 time* a* long a* wide, petals 4-6 mm. wide .24a var. typiea. 

A A Leaf blades 4-6 times as long as wide, petals 7-3 mm wide 24b var. bolivarensxs. 

(24a) Fuchsia petiolaris H B K var typica Munz, new name 
(Plate 4, fig 21) 

F petiolaris H B K , Nov Gen. et 8p, 6 104,1823 

F qmnduensts H B K , l.c, 105,1 have seen a portion of the type collection 

F ourvt/tora Benth , PI. llartweg, 177,1845, type from near Bogot&, and not seen by me. 

Mutis 1366 compared with type by Johnston seems to agree thoroughly and was seen 

Leaf-blades, 1.5-5 cm long, one half to one third as wide, petals 4-5 mm 
wide 

Type locality, Santa F6 de Bogoti, Cundimarca, Colombia Representative 
material, all from COLOMBIA without locality, Mutts 1365 (US), 1366 
(US), 1360 (US) Cundimarca Bogoti, Dome 93 (US), Anste-Joseph 56 
(US), Piramo de Cruz Verde, near Bogoti, Pennell 3056 (NY), Santa F6 
de Bogoti, Humboldt, Humboldt Herb at Berlin (photo F, POM) and leaf 
from Bonpland Herb at Paris (F) j Rio San Cmtfibal, near Bogoti, Pennell 
2379 (OH, NY, US). Caldas sw of Ruiz, Termales, 3400 m, Cuatreeasas 
9218-A (US); Quindio La Linea, Dryander 1939 (US) Caldas or Tohmaf 
Quindiu, Humboldt, Willdenow Herb, at Berlin, type no qutnduentis (photo 
F, POM), fragment from Bonpland Herb at Paris (F) Tolima Volcancito, 
Holton 896 (OH, NY), Ibagu6, at 1300 m, AndrS K 817 (F, OH,NY) ,Rosa- 
lito near Piramo de Ruiz, Pennell 3131 (F, OH, NY, US), along divide near 
Quindio Highway, 3300-3500 m Ktlhp and Varela 34600 (POM, US) Comi- 
saria del Putumayo Corregimiento El Encano, Laguna de la “Coeha,” Garcia 
Barrtga 7836 (US), Piramo El Tabano, 3300 m, Garcia Bamga 7843 (US); 
Piramo de Fahano, Garcia B no 4560 (US) 

(24b) Fuchsia petiolaris H B S var boUvsrsnsls Huns, new var. 

(Plate4.llg.22) 

Leaf-blades lanceolate, 5-7 5 cm. long, 12-14 mm. wide, petals obovate, 7-8 
mm. wide (Folialanoeolata, 5-7 6 cm. longa, 1.2-14cm lata;petaltsobovatis, 
7-8 mm. latis) 

Type: Colombia * Bolivar: below Piramo do Obaqniro, Oordilerra Occi¬ 
dental, 2800-8100m., H-24-1918, F. W. Pennell 4334 (NY) lake var typtca 
in puberulence, flower-size, etc 
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(25) Fuchsia Bmithii Mtuus, new species 
(Plate 4, fig. 28) 

Low shrub to woody vine tip to 2-3 m. tall, with drooping branches, the 
ultimate ones reddish to purplish, more or less ferruginous-villous, terete, 
15-2 5 mm thick, older ones with exfoliating epidermis; leaves mostly ter- 
nate, sometimes opposite, elliptic to elliptic-ovate or -obovate, obtuse to acute 
at both ends, or abruptly acuminate at apex, plainly remote-serrulate, pubes¬ 
cent and green above or glabrescent except on veins, paler beneath and gen¬ 
erally pilose or only so along the veins, membranaceous, with 9-11 principal 
veins on each side of midrib and with submarginal vein, leaf-blades 2 6-8 cm 
long, 1-2 5 (3 5) cm wide, petioles slender, villous-pubescent, 5-12 mm. long, 
stipules subulate-lanceolate, 1-15 mm long, deciduous, flowers in upper 
axils; pedicels rather slender, pubescent, 2 5-4 (6) cm long, ovary oblong, 
pubescent, 6-7 mm. long, 15-2 mm thick, hypanthium tubular, pinkish red 
to purplish red, 4-5 5 cm long, 3-4 mm wide at base, then narrowed to 2-3 
mm for 15-2 cm, then rather abruptly widened to 7-9 mm until near the 
sometimes slightly constricted apex, loosely pubescent to almost glabrous 
without, pilose withm most of its length, sepals divergent, lanceolate, light 
to deep red, acuminate with subulate tips ca 1 mm long, subglabrous to some¬ 
what pilose on both surfaces, 13-16 (20) mm long, 5-6 mm wide, petals dark 
red to lighter, narrowly oblong-ovate, 13-18 mm long, 5-6 (8) mm wide, 
acute, often erose-margined, usually pilose on back along median line, stamens 
11-13 and 9-10 mm long, red, anthers cream, 2-3 mm long, style pilose on 
lower portion, equaling petals, stigma 2 5 mm thick, berry dark, broadly 
ellipsoid, 12-15 mm long, 8-10 mm wide 

Frutex erectua vel aeandena, ad 2-3 m., ramulla ferrugineo villona, 18-2 6 mm dlametro, 
follii temati* vel oppomta, elliptic!*, elliptico-ovatis vel obovatie, obtuaia vel acuta vel 
abrupte acuminata, in auperflcle superiors pubeseeutibns, Inferiors pilosis, membranaeeia, 
lamims 2.6-8 cm. loagts, 1-2 5 (8 6) cm. lata; petlolia tenuibua, villoso pubeseeatibue, 5-12 
mm. longia, florlbua axillarbus, pedlcelli* pubescent!bua, 2 6-4 (6) cm. longts, ovario 
oblongo, pubeaoente, 6-7 mm longo, hypanthlo tubuloao, 4-5 6 cm longo, bad 8-4 mm 
lato, supra 2-8 mm lato, versus aplcem 7-2 mm. lato, exteriors pubeseente ad glabro, 
mteriore piloso) eepalls divergentlbua, laneeolata, acuminata, 18-16 (80) «■«■» longia, 6-6 
mm lata, subglabrls vel pilosia, petalis oblongo ovata, 18-16 mm. longia, 6-6 (6) mm 
lata, acuta, pilosia, stamlnibua 11-18 ct 0-10 mm longia, antberis 2-8 mm. longia, stylo 
piloso, petalis aequalibus, atigmate 2.6 mm lato, bacca late cllipcoldea, 12-15 mm longa, 
8-10 mm lata. 

Type: Dept. Santander; vicinity of Veias, Colombia at 8100-8260 m., 
open rooky hillsides, Jan, 1927, E. P. KiUtp and Albert O South 17300, at 
Gray Herbarium, istoypes (F, NY, US). The proposed species u near F 
pettolans of the western Cordillera of Colombia in having pubescence on tbe 
back of the petals and m many features, but differs in the coarser longer 
pubescence, larger leaves, longer pedicels, larger fruit and eastern range 
Other material representative, COLOMBIA Santander del Norte. west slope 
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of Piramo del Hatico, Toledo to Pamplona, 2800 m, Kilhp and Smith 30714 
(GH, NY, US), between Mntiscua and Pamplona, 3400 m., Kilhp and Smith 
19734 (GH, NY, US); east slope of Pfiramo de Santorb&n, toward Mntiscua, 
3600-3900 m, Kdhp and Smith 19599 (GH, NY, US); Pioa-Pica Valley above 
Tapatd north of Toledo, Kilhp and Smith 31121 (GH, NY) Santander* 
Paramo de Romerel, 3800-4100 m, Kilhp and Smith 19577 (GH, NY, US); 
Pfiramo de las Puentes, above La Baja, 3500-3700 m, Killip and Smith 18211 
(GH, NY, US); P&ramo Rico, Killip dnd Smith 17771 (GH, NY, US), 17755 
(P, GH, NY, US); vicinity of Vetas, Kilhp and Smith 17361 (GH, NY, US), 
17335 (GH, US), 17386 (GH, US), edge of P6ramo de Las Vegas, KiUip and 
Smith 15734 (P, GH, NY, US), 15610 (GH), between California and Vetas, 
KiUip and Smith 17236 (GH, NY, US) Boyac& * between Soati and Coeuy, 
Pfiramo del Alto Cafiutal, Cuatrecasas 1183 (US), Valle de la Uvita, Cuatre- 
easas 1146 (US), 1161 (US). 

(26) Fuchsia Asplundii Macbride 
(Plate 4, fig 24) 

Fuchsia Asplundii Maobbidx, Field Mug. Nat Hiet, Bot Ser, 13, pt 4, no 1 848,1041 

Shrub, young twigs apparently darh in color, densely cnsp-pubescent, 1-2 
mm. thick, leaves temate or quaternate, membranaceous, broadly elliptic- 
lanceolate, acute to obtuse at base, acute to subacuminate at apex, subentire, 
stngose above, more or less pilose beneath especially along veins, principal 
lateral veins 8-12 on each side of midrib, the submarginal vein well developed, 
blades 3-8 cm long, 1-2 5 cm wide, petioles appressed-pubcscent, 1-15 cm 
long on mam cauline leaves, 4-5 mm on reduced upper leaves, stipules lance- 
subulate, 1 mm long, stngose, deciduous, flowers solitary in axils of some of 
principal leaves, or appearing subtermmal, pedicels slender, crisp-pubescent, 
1-2 5 cm long, ovary linear-fusiform, crisp-pubescent, 6-8 mm long, hypan- 
thium 4-5 cm. long, 2 mm thick at base, then somewhat narrowed for one- 
third its length, then gradually ampliate until 5 mm wide at mouth, crisp 
pubescent without, pilose within lower half; sepals divergent, 12-14 mm long, 
8 mm wide, subulate for about 1 mm at apex, cnsp-pubescent on backs, 
glabrous on upper surface, petals oblong-ovate, 10-12 mm long, 5-6 mm. 
wide, obtusish, glabrous, stamens 10-11 and 7-8 mm long, anthers 3 mm 
long, style pilose on basal half, exserted beyond sepals 4-6 mm , stigma about 
1 mm thick; fruit narrow-ellipsoid, 4-angled, at least 12 mm long, and 8 mm. 
wide 

Type from PERU Dept Piura Prov Huancabamba above Palambla, at 
3000 m., April, 1912, Weberbauer 6054 (F, GH, US) This species suggests 
F ayavacensia in the almost terminal flowers, but the hypanthium is narrower, 
as are the petals. In its narrow petals and pubescent stems it resembles F. 
petiolaris and F. Smithii, but the pubescence is crisped, the fruit is more 
narrow and the range more southern 
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(27) Fuohsia Llewelynii Macbride 

(Plate 5, flg 28) 

Fuchsia Lletvelyim Macsrjds, Field Mu» Nat Hist, Bot Ser., 18, part 4, no. 1 ’856, 1841 

Shrub 1 m tall, young twigs finely and closely appressed-puberulent, 
leaves opposite, rigid, broadly oblong-oblanceolate to -lanceolate, acute at 
both ends, plainly serrulate, minutely appressed-puberulent above and be¬ 
neath especially on veins, apparently paler beneath, with about 11-14 prin¬ 
cipal lateral veins on each side of midrib and with submarginal vein, blades 
4-9 cm long, 15-3 cm wide, petioles 4-8 mm. long, stipules subulate, 2 mm 
long, fairly persistent, flowers apparently racemose, pedicels subfiliform, 
stngulose, 3-4> cm long, ovary fusiform, strigulose, 5-6 mm long, hypan- 
thium about 5 cm long, 2 mm wide at base, then about 1 mm wide for 15cm, 
then rather gradually ampliate until 5 mm wide at summit, stngulose with¬ 
out, pilose within the lower half, sepals linear-lanceolate, divergent, 14-17 mm. 
long, 4 mm wide at base, subulate for 1-2 mm at apex, stngulose without, 
glabrous within, petals oblong-lanceolate, 15-16 mm. long, 4-5 mm wide, 
acuminate, stamens 12-13 and 10-11 mm long, anthers 2-2 5 mm long; 
style densely pilose on basal portion, exceeding sepals by few mm., stigma 15 
mm thick 

Type from PERU Dept Amazonas La Ventana Road, Chaehapoyas to 
Moyobamba, Llewelyn Wtlhams 7394 (F) The type specimen is much broken 
and rather unsatisfactory; apparently from a plant with long slender racemes 
It is near F petiolans in the puberulence and long pedicels, but the leaves 
seem larger and with more veins, and the hypanthium is more narrow It is 
near F Asplundn in the narrow hypanthium but has much finer puberulence 

(28) Fuohsia vsmurfa H B.K 

Fuchsta venusta H B K, Not Gen. et Sp ,6.108,1823 

Shrub or shrubby vine', the young twigs hirtellous to puberuleni or sub- 
glabrous, often dark red, 2-6 mm. thick; leaves opposite or temate, elliptic, 
rounded to acute at base, acute to acuminate at apex, subentire, subconaeeous, 
not much paler beneath that above, subglabrous to puberulent or pubescent 
on both sides, especially on veins, principal lateral veins mostly 16-15 on each 
side of midrib, with evident submarginal vein, blades 4 5-8 (10 5) «m long, 

2- 3 5 (4) cm wide, petioles 6-10 mm long, puberulent to pubeaeent; stipules 
triangular-subulate, barely 1 mm long, deciduous, flowers m a terminal 
pendant corymbose raceme or in panicles scarcely 1 dm long; bracts elliptic- 
lanceolate, 1-2 cm long; pedicels 1-3 cm long, almost filiform, glabrous to 
pubescent, ovary oblong, 6-7 m long, ca. 2 mm thick; hypanthium tubular, 
red, subglabrous to glandular-pubescent without, villous within lower portion, 

3- 4 cm long, 2 5-3 mm wide at base, then about 2 mm wide for one-tiurd its 
length and gradually widened until 6-7 mm broad at summit; sepals lance¬ 
olate, acuminate, the conniveui tips subulate for 3-4 mm, sepals red, glabrous 



Vol. XXV] 


MVHZ- IBS OXNVB FUCHSIA 


80 


to pubescent on backs, pubescent within, more or less spreading, 15-17 (20) 
mm long, 3-4 mm wide, petals carmine, oblong-lanceolate, abruptly acute, 
more or less pubescent on backs, 15-18 (20) mm long, stamens 12-13 (15) 
and 9-10 (12) mm long, glabrous; anthers 25-3 mm long, style slender, 
densely villous through much of its length, extending to about tips of sepals, 
fruit oblong, up to 14 mm long and 7 mm wide 
This species is characterized by its short elliptic coriaceous leaves, terminal 
inflorescence, short petioles, long pedicels, sepals hairy on wner surface as 
well as outer, petals hairy on backs In the more or less ampliate hypanthium 
and subterminal flowers it agrees with those immediately preceding and 
following in this treatment There are two forms as to pubescence which I am 
recognizing as varieties 

Key to Varieties or Fuchsia ventuta 

A Voting twigs, petioles, hypanthia pubescent with short spreading hairs 28a var lypiaa 
AA Young twigs, petioles, hypanthia glabrous to minutely puberulent with more or less 
oppressed hairs 28b var hmlensts 

(28a) Fuchsia venusta H B K var typica Munz, new variety 
(Plate 6, Hg 26) 

F venusta H B K., Nov Gen et 8p , 0 105,1823 
Hairs on young growth and flowers spreading 

Type locality near Guayavalito, Colombia. Banging in the eastern 
Cordillera of Colombia m Santander and Cundimarea Representative mate¬ 
rial, COLOMBIA Guayavalito (exact locality not determined), Humboldt, 
ex Willdenow Herb 7301 (photo P, POM), Bonpland Herb ex Mus Paris 
(fragment P) Without locality, Mutts 1370,1362,1367, and 1369 (all at US), 
eastern Cordillera, Bro Anste-Joseph A893 (US) Santander Chiqumquiri, 
Anste-Joseph A 842 (US) Cundimarea Tene, Dawe 23 (US); Bogota, 
Sehultee 69 (US), Anste-Joseph A229 (US); Salto de Tequendama, 2500 m, 
Cuatreeasas 48 (US), Cordill&re de Bogoti, 1800-2600, Trtana 3814 (NT, 
US), ad cataractam Tequedamam, Holton 894 (GH, NY), P&ramo de San 
Portunato et prope pagum Fusagasnga, Hartweg 995 (NT) 

(28b) Fuchsia vsnusta H B K var huiltnsis Mans, now variety 

Young growth, hypanthia, etc, glabrous to minutely appreased puberulent 
(Bamula, petiola, et hypanthia glabra vel minute stnguloso-puberulenta) 
Type: from Huila, Colombia: Cordillera Oriental, eaet of Neiva, foreet at 
1800-2800 m., Busby and Pennell 874, (NT); isotypes (P, GH, US) Mate¬ 
rial to be referred here comes from two widely separate regions, VENE- 
ZUELAs Minda: P&ramo de Ancagua, 2700 m, John 1029 (GH, US) 
T&ehira: P&ramo de Angaraveca, 2400 m, John 129 (US) COLOMBIA 
Cundimarea: Dintel (Facatativ&-La Vega) 2700-2300 m, Pfret A and 
Cuatreeasas 5291 (US); Une, m montibue ad orient Bogotae, Holton 895 
(NT). Tobma. Libano, 1900-2200 m, Pennell 3197 (GH, NT, US). Huila 
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Cordillera Oriental, east of Neiva, Busby and PenneU 641 (Gfl, NT, TJ6), 
“Bahnllas” on Bio Balsillas, 2000-2300 m, Busby and Pennell 918 (NT), 
722 (GH, NT, US), 809 (NT, US). 

(20) Fuchsia Jahnii Munz, new species 
(Plate 6, flg 27) 

Apparently a scandent shrub with younger twigs very slender, 1-2 mm 
thick, drooping, somewhat purplish, puberulent with appressed hair, leaves 
opposite or ternate, elliptic, rounded to acute at base, short-acuminate at 
apex, remotely denticulate, minutely pubescent on both surfaces, darker green 
above than beneath, membranaceous, with about 10-12 principal veins on 
each side of the midrib and with submarginal vein, blades 3-8 cm long, 1-3 
cm wide; petioles 6-15 mm long, more or less stngulose, stipules lance- 
subulate, ca 2 mm long, deciduous, flowers few in terminal corymbose ra¬ 
ceme, sometimes also axillary; bracts 1-2 (3) cm long, pedicels filiform, 
stngulose, 2-4 cm. long; ovary broadly fusiform, stngose, 5-6 mm long; 
hypanthium red, tubular, 3 5-4 cm long, stngulose without, villous within, 
2 5-3 mm wide at base, then 15-2 mm. thick and very gradually widened 
until 7-8 mm wide toward the mouth; sepals red, lanceolate, spreading, 18-20 
mm long, 3 5-4 mm wide, acuminate (the conmvent tips subulate for 3-4 mm 
in bud), stngulose without, glabrous within, petals light red, oblong-oblancc- 
olate, 18-20 mm long, abruptly acute, somewhat stngulose on back toward 
base, stamens 16-18 and 12-14 mm. long, glabrous, anthers 2 5-3 mm long, 
style slender, retrorse-villous, projecting about as far as petals, stigma sub- 
globose, slightly lobed, 2 mm wide, berry almost globose, stngulose, about 
12 mm long, 10-11 mm wide 

Prates acandena, ramulis subpurpureli, strignlosis, folus oppoaitU vol ternatia, elhp 
tlcia, baai rotnndatis vel aeutla, aplee breviter acumlnatia, remote dentleulatu, minute 
pubeaeestlbui, membranaeeia, laminls 3-8 cm longia, 1-3 cm. latla; petlolla 6-15 mm 
longia, aubstnguloaia, floribu* panda, attbracemoaia, bracteia 1-2 (8) ora. longls, pedieellia 
flllformlbua, atrlguloala, 2-4 cm. longla; orarlo late fudforml, atrigoao, 5-6 mm longo; 
bypanthlo rubra, tubuloao, 3 5-4 cm. longo, osterae atriguloao, Interne rUloao, base 2.6-3 
mm. lato, lade 16-2 nun. Into, Inde gradatim ampllato, uaque ad apioem 7-6 nun. Into, 
sepalia rnbria, lanceolatia, dlvergentibui, 18-20 ma longla, 3.5-4 nun. Intis, acumlnatia, 
stngulosii, eua aplelbua aubulatia 8-4 ma. longla; petalla rosela, oblongo oblaneeolatia, 
18-20 mm. longla, nbrupte aeutla, baal et extrlnaeena aubatriguloeta, atamlnlbus 16-18 et 
12-14 nun longla; anthwis 2.6-8 mm Jongla; stylo tenul, retroraovilloso, petalla aequalibna 
aequeacente, stigma to aubgloboao, 2 mm lato, baeea subgloboaa, strlguloea, 11-12 mm 
longa 

Type: BMrlda, Venesuela, Firamo d« la Sal, 8860 m., Sept 2, 1921, 
John 806 U S. Nat. Herb. 1186509; isotype Gray Herb. Another collection, 
Mdrida • P&ramo dc Piflango, 2600 m, John 402 (US) Apparently closely 
related to F. venueta and characterised by a few flowers, strignlose condition, 
spreading sepals with long subulate lips, hair on back of petals, and big round 
fruit. 
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(SO) Fuehria OMhriguri Mtins, new species 
(Plate Mg. 28) 

Subseandent shrub 3-5 m tall, with slender, ultimate, reddish, drooping 
branchlets 1-2 mm. thick, subglabrous or somewhat villous about the nodes 
and toward the inflorescence, somewhat reddish; leaves opposite or temate, 
membranaceous, elliptic, acute to subacummate at both ends, serrulate, green 
and minutely stngulose above, pale beneath and pubescent along tbe veins, 
principal lateral veins 7-10 on each side of midrib, submarginal vein scarcely 
evident, blades 3-0 cm long, 1 5-2 5 (3) cm wide, petioles slender, 10-18 mm 
long, subglabrous to pubescent; stipules subulate, 1 mm long, deciduous; 
flowers few, in terminal clusters of about 2 whorls, pendant, dark red, bracts 
1-15 cm long, pedicels slender, 15-2 cm long, more or less Bpreading-villous, 
ovary broadly fusiform, 6 mm long, densely spreading-villous, hypanthium 
tubular, 4-5 cm long, 2 mm wide at base, then narrower for one-third its 
length, and rather abruptly widened until 7-8 mm wide at summit, villous 
without and within, sepals lanceolate, divergent, 14-15 mm long, 4 mm wide, 
acuminate (subulate tips connivent and 1 mm long in bud), pubescent on 
back, glabrous on inner surface, petals dark red, elliptic-oblong, obtnse-erose, 
ca 14 mm long and 6 mm wide, sparsely villous on back near the base, 
stamens 9-10 and 7-8 mm long, anthers 2 mm long, style pubescent on lower 
portion, exceeding sepals by 3-5 mm , quite thick toward the somewhat lobed 
stigma (16-2 mm wide), fruit subglobose, somewhat villous 

Frutex Bubseandens, 3-5 m alfrua, ramulxs tenuibua, subrubria, 1-2 mm. di&metro, tab 
glabrls vel snbvilloua in nodi* et ad mfloreacentiam, folds oppoaitis vel temotia, membran 
aceis, elhpticia, bosi et apice acatis vel aubacuminatia, aerrulatU, in auperAeie superior© 
vindibua et minute atrlgulons, inferiore paUidia et in venis pubeacentibna, laminia 3-6 cm 
longia, 1.5-2 5 (3) cm latia, petiolia tenuibua, 10-18 nun longia, aubglabria vel pubeaeent- 
ibua, floribua paueia, in infloreaeentia termin&U, aubrubna, bracteu 1-1.5 cm longia, 
pedieellia tenuibua, 10-2 era. longia, aubvilloala, orario late fusiform!, 5 mm Ion go, villoao, 
hypantbio tubuloao, 4-6 cm longo, baai 2 mm. lato, inde angustiore, inde abrupte ampliato, 
ad apieem 7-8 mm. lato, exteme et interne villoao, sepali* lanceolatia, divergentibua, 14-15 
mm. longia, 4 mm latia, acuminatia, exteme pubeseentibua, apioibua aubulatia 1 mm 
longia, petalie eiUptieo-oblongia, obtu«o*eroaia, 14 mm, longia, 6 mm latia, aparae exteme 
villoala, ataminibua 9-10 et 7-8 mm. longia, antheria 2 mm longia, atylo pubeaconti, quam 
aepala 3-6 mm. longiore, atigmate 16-2 mm. lato, fmctu aubgloboao, anbvilloao 

Type: from UMdft: Mueurubi, Venezuela, 3800-8100 m., July 14,1930, 
W Chhnger 332, U. S Nat Herb 1515806, lsotypes F, GH, NY. Thu species 
is near F. Jahnti in its leaves, few flowers, round fruit, and petals with hair on 
the back, but the pubescence u longer and more spreading, the pedicels are 
shorter; sepal-tips shorter, flowers stnaller, and sepals are less spreading 

(81) Fuchsia simplioieaulis Ruiz and Pav6n 

(Plate 5, flg 29) 

Tuohtia HmpiMeavlt* Bras and FivOw, FI Perur, 8:89, pJ 399,1809. 

Shrub, apparently growing up through other shrubs, up to 46 m tall; 
sterna slender, tile ultimate branchlets pendant, scarcely 1 mm thick, glabrous 
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except for the puberulent inflorescence; leaves not remote whorls of 4, linear- 
lanceolate, coriaceous, glabrouB, subentire, obtuse to acute at base, acuminate 
at apex, not strongly bicolored, with 20 or more principal lateral veins on 
each side of midrib, and with submarginal vein, 8-15 cm long, 15-2 (2 5) cm 
wide, petioles 2-4 mm long; stipules subulate, ca 1 mm. long, deciduous, 
inflorescence a simple or few-branched hanging puberulent raceme 2-3 dm. 
long, with remote whorls of 4 submembranaceous lance-ovate, acuminate, 
green bracts 2-4 5 cm long and 6-14 mm wide, flowers one in each axil, bright 
red with slightly purplish tmge, pedicels 4-7 mm long, 12 mm m fruit; ovary 
puberulent, ellipsoid, 5-6 mm. long, 1.5-2 mm thick, hypanthium tubular, 
4-5 5 cm long, puberulent without and within, ca 3 mm. wide at very base, 
then 15 mm for two-fifths its length, then rather gradually amphate and 
tubular, 5-6 mm wide at summit, sepals 4, linear-lanceolate, puberulent, 
acuminate, 16-18 mm long, 4 mm wide, somewhat divergent, petals red, 
linear-lanceolate, acute, 11-12 mm long, 2-2 5 mm wide, stamens ca 14 and 
10 mm long; anthers 3 mm long, style pubescent in lower hypanthium, 
slightly exceeding petals, fruit oblong, puberulent, at least 8 mm long 
Type locality, Mufia, Peru Specimen seen, PERU Huanuco Mufia, at 
2200 m, May 23-June 4,1923, J F Macbnde 4014 (F, QH, US), photo of 
Ruiz and Pav6n specimen from Mufia at Madrid (F, POM) This species 
stands apart from all others in its almost linear leaves and bracts in whorls 
of 4, in its long pendant twigs, and m its puberulence It agrees with F petto- 
lam and F venusta m its subterminal inflorescence, slightly inflated hypan¬ 
thium and narrow petals 

(32) Fuohsia confertifolia Fielding and Gardner 
(Plate 6, fig 80) 

Fuohtia confertifolia Fielding and Gardner, Bert. PI , pi 28,1844 
F. dohehantha Krause, Fedde, Bep, 1 172, 1005, baaed on Weberbauer 4800 from the 
Chaehapoyas region in which Mathewa collected, eonfertlfoha being baaed on a Mathew* 
type. 

Erect shrub up to 2 m tall, much branched, the young twigs 15-3 mm 
thick, densely ferrugineous-hirsute, leaves opposite to teraate or quaternato, 
crowded, spreading-reflexed, oblong-ovate, rounded to acute at base, acute at 
apex, entire to subdenticulate, glabrous on both surfaces or sparsely bury 
beneath on veins, principal lateral veins obscure, 3-4 on each ride of midrib, 
blades 12-16 mm long, 3-4 (6) mm wide; petioles 1-2 mm long, stipnles 
dark, glabrous, subulate, 1-15 mm long, persistent, flowers very few, sub- 
terminal, pendant, bracts about 5 mm long, 15 mm wide, pedicels 1-15 cm 
long, up to 2 cm in fruit, villous; ovary oblong, 4-5 mm long, hypanthium 
dark red, tubular, 4-5 cm long, slightly enlarged at very base and 1.5-2 mm 
wide, then narrowed for one-third its length, then abruptly widened and sub- 
cylindrie until 6-8 mm wide at and below the summit, sparsely villous with¬ 
out, more densely so within; sepsis linear-lanceolate, divergent, 16-18 nun 
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long, acuminate, scarcely subulate at tips, sparsely villous without, glabrons 
within, petals red, elliptic-lanceolate, acuminate, glabrous, 12-13 mm. long, 
3 mm wide, stamens about 13 and 9 mm long, anthem 25 mm. long, stylo 
pilose near base, equal to sepals; stigma capitate, slightly lobed, 2 mm wide; 
fruit ellipsoid, ca 1 cm. long. 

Type locality, “Peru.” Specimens seen, PERU Dept Amazonas • between 
Jumbilla and San Carlos, 3000 m, Weberbauer 7153 (F, OH), ab Chacha- 
poyas at orientem versus Tambo Ventillas, Weberbauer4390, type dohchantha 
at Berlin (photo F, POM) 

(33) Fuchsia Aspiazui Macbnde 
(Plate e, flg 31) 

Fuohtui Asp\aaui Maobbide, Field Mui Nat Hist, Bot Ser, 10, part 4, no 1 S47,1941 
Shrub up to 2 m tall, the younger branches 4-6 nun thick, minutely stngu- 
lose under a lens, greenish, terete, leaves opposite, elliptic-ovate to -obovate, 
subentire, apparently rather fleshy, glabrous on casual inspection, but min¬ 
utely stngulose under a lens, cuneate at base, rather abruptly acuminate at 
apex, yellowish green and much alike on both surfaces, conspicuously veined, 
the main laterals 18-24 on each side of the midrib, with evident submarginal 
vein, bladeB 8-20 cm long, 4-10 cm wide, petioles 1-2 (3 5) cm long, stipules 
lance-deltoid, 2-3 mm long, sometimes fused m pairs, deciduous, inflorescence 
a terminal stngulose pendant raceme with rather numerous flowers; bracts 
reflexed, lanceolate, 1-2 cm long; pedicels 8-12 mm long, ovary linear, 6-8 
mm long, 1 mm, thick, glabrous to somewhat stngulose; hypanthium blood- 
red, tubular, 3-5 cm long, slightly bulbous at base, then about 1 nun wide 
and very gradually ampliate toward the summit where it is 4-5 mm wide, 
practically glabrous without, retrorse-pubescent within basal part, sepals 
divergent, red, lanceolate, 12-15 mm long, 3-4 mm wide, acute, without free 
tips in bud, petals oblong, obtuse, about 1 cm long, 3 5 mm wide, stamens 
about 8 and 6 mm long; anthers barely 2 mm long, style quite glabrous, 
extending about to the end of the petals, immature berry linear-oblong, 12 
mm long, 3 5 mm wide 

Based on a collection from valley of the Rio Mixiollo, Prov Pataz, Dept 
Libertad, PERU, 2300-2500 m , Weberbauer 7049 (F, GH, US) Character¬ 
ised by its glabrous condition, large leaves with many veins, short pedicels, and 
glabrous style, it comes in the group of species with large leaves, short terminal 
inflorescence, and narrow long hypanthium 

(84) Fuchsia tinota Johnston 

(Plate 6, flg 82) 

Futhita tinota Joan stuff, Jours. Am Arb, 20.242,1989 
Shrub, 1-15 m. tall, the young twigs more or less brownish red, 1-5 mm. 
thick, puberulent or finely pubescent with somewhat brownish hairs, leaves 
opposite, membranaceous, elliptic-ovate to -obovate, rounded to obtuse at base, 
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aeute to subacuminate at apex, remotely serrulate, more or less purplish espe¬ 
cially beneath, finely pubescent on both sides, even somewhat short-pilose on 
veins beneath, the principal lateral veins 16-18 on each Bide of midrib, the 
submarginal vein present, blades 6-12 (15) cm long, 3-8 (10) cm wide, 
petioles 1-1 (6) cm long, stipules subulate, 1 mm long, deciduous, flowers 
few to several in open terminal finely pubescent corymbose racemes; bracts 
rather leafy, 15-3 cm long, pedicels slender, pubescent, 16-3 cm. long; ovary 
linear-fusiform, pubescent, 4-5mm long; hypanthmm 20-25 (35) mm long, 
deep crimson, 15-2 mm wide at base, then narrowed for one-third its length, 
then gradually widened to 3-4 mm. at summit, rather sparsely villous with¬ 
out, villous within lower two-thirds; sepals crimson, divergent, 8-10 mm long, 
3 5 mm wide at base, subulate for 0 5-1 mm at apex, villous on backs, petals 
crimson-scarlet, oblong-ovate, 7-8 mm long, 4—5 mm wide, erose-rounded to 
obtusely mucronate at apex, stamens about 8 and 6 mm. long, anthers 16 mm 
long, style pilose in basal portion, equaling sepals, stigma 1-15 mm. wide; 
berry ellipsoid-oblong, 8-12 mm long, 4 5-6 mm wide. 

Type locality, PERU dept Cuzco, prov Paucartambo Rio Tambomayo 
at 1800-2200 m, the type collection being West 7092 (GH), another collection 
from the same locality West 7110 (GH) 1 have seen also from Cabecera de 
montafia de Paucartambo, at 2000 m, Vargas 73/7110 (P, POM) and “Pilla- 
liuata,” Cerro de Cusilluyoe, 2000-2400 m, Pennell 13956 in large part (F, 
NT, US) The species is near F avails in ita wide leaves, but the racemes are 
terminal, the pubescence shorter, the stipules shorter and the hypanthium 
longer "When the hair is not too brown, it suggests F lohviana, but the Bepals 
are not reflexed-spreading In its long-tubed flowers it resembles F furfur - 
acea, but the sepals are shorter and the plant is less pilose 

(35) Fuchsia M&thewsii Macbnde 

Fuehna Mathevmi Maodride, Candolles, 8*84, 1940, Field Mns. Nat. Hist, Bot Bar, 18, 

pt 4, no 1*688,1941. 

Branches and petioles and lower leaf-surf ace densely rusty-pilose, leaves 
ternate, broadly elliptic, abruptly narrowed at base, acute at apex, obscurely 
denticulate to subentire, minutely pilose above, densely so beneath along 
nudnb; blades 1 dm long, petioles 4-5 mm long; inflorescence a terminal 
short-bracted panicle about 6 cm long; hypanthium 4 cm long, glabrate 
without, hirsutulose within lower half, sepals 10 mm long, petals oblong- 
obovate, almost as long as sepals. 

Based on a collection by Mathews, from Chachapoyas, Amazonas, Peru 
Said to be near 7. pdosa, but differing in its short-petioled leaves, denser 
shorter rusty pubescence and its larger flowers. 1 have seen no specimens. The 
meager description suggests 7 tinota of a more southern distribution and 
with apparently longer petioles and shorter hypanthium. 



Vol. XXV] 


UUNZ. TBS GENUS FUCHSIA 


45 


(36) Fuohaia Fiaoheri Macbride 

Fuohtia Fwchen Macbbide, Field Mu*. Nat. Hict., Bet Ser, 18, part tpn. 1.664,1941. 

Shrub, suberect, branched, the young twigs reddish, densely hirautulous; 
leaves opposite, oblong-lanceolate, subcuneate at base, acute at apex, subentire 
to obscurely oallose-denticulate, densely soft-pilose on both sides, veins prom¬ 
inent beneath, petioles 2-5 mm long, stipules subulate, somewhat persistent, 
inflorescence a terminal leafy-braeted corymb 5-6 cm long, pedicels 15 cm 
long, ovary velutinous, 4 mm long, hypanthram about 4 5 cm long, swollen 
at base, then constricted, then amphate until 4-5 mm wide at apex, somewhat 
villous without and within, sepals lanceolate, acuminate, 10-12 mm long; 
petals narrowly oblong-lanceolate, short-acnmmate, about 9 mm long, sta¬ 
mens shorter than petals, style pubescent in lower portion, more or less 
exserted 

Type not seen, based on Weberbauer 4097 from Hualgayoc, Chngar, Gaja- 
marca, Peru. No specimens available and description meager, but this seems to 
be a distinct entity near F Mathewm, perhaps with more narrow leaves 

(37) Fuchsia Storkii Munz, new species 
(Plate 6, fig 88) 

Tree, or shrub up to 3 m tall, twigs reddish, pubescent or pilose with red¬ 
dish hairs, leaves ternate, narrowly elliptic to elliptic-oblanceolate, firm, 
obtuse to acute at base, acute at apex, remotely serrulate, light green above, 
pilose to subglabrous or pubescent on veins above, slightly paler and more 
pilose beneath, principal lateral veins 8-9 on each side of midrib, submarginal 
veins present, leaf-blades 2-7 cm long, 13-2 cm wide; petioles reddish- 
pilose, 4-8 mm long, stipules lance-subulate, 15-2 mm long, glabrous, fairly 
persistent, flowers few, in short terminal drooping glandular-pubescent 
corymbose racemes, bracts lanceolate, pedicels stout, red-pubescent, 2-5 mm 
long, ovary ellipsoid, glandular-pubescent to red-pilose, 4-5 mm long, hypan- 
thium dark red, about 3 cm long, somewhat bulbous and 15-2 mm wide at 
base, then somewhat narrowed and then gradually ampliate until 5 mm wide 
at apex, glandular-villous without, villous within lower half, sepals deep red, 
lanceolate, about 12 mm long, 4 mm wide, subulate for 16-2 mm at apex, 
glandular-pubescent, petals deep red, oblong-lanceolate, 7-9 mm long, 3 mm 
wide, sharply acute; stamens about 8 and 6 mm long, anthers 2 mm. tong; 
style pubescent in lower portion, extending about to sepal-tips; fruit appar¬ 
ently ellipsoid, at least 1 cm tong 

Arbor rel frutex; ramulia rubeaecntibu*, pubctcentibn* rel pilot!*, emit pubeoecatu 
rublda, foil!* teraatU, aaguate elliptielc rel elUptieo-oblaoceolfttU, bate obtutlt rel emtio, 
spue emtio, remote eemlstlo, in venit superficial superior!* pilot!* rel puheoooirttbuo vel 
oubglabris, inferior* pilotioribuo; lamlni* 8-7 cm kmgio, 1.8-3 cm. loti*; petioli* rubldo 
pilot!*, 4-8 mm. longia; itlpulia lanceolate cubulatU, 16-8 mm. longit, glabrk, mbporaie 
tmtlbua; florlbua panel* la racemic brcribua, termlnallboe, glanduloto pubeceeatibuc; 
bractei* laaecolatl*, padlwHla rubido pubeeoentibua, 8-6 mm. longia; orario ollipooldeo, 
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4-6 mm. longo, hypantbio rubido, 8 cm. iongo, base 1.6-3 sun lato, info aagivtiore, lade 
gradatim ampllato, apioe 6 mm lato, extern* glandnloBO-viUoso, interne baaeqne rlUoso; 
aepalls robns, laneeolatis, 12 mm losgit, 4 mm. latis, glandaloso pubeseentibus, aplee sub 
ulatis; pet alia rubria, oblongo laneeolatis, 7-9 mm longis, 3 mm. latis, acutls, staminibus 
8 et 6 mm longis, anthens 2 mm longis, stylo puboseente, sepala aequeseentc, bocca 
ellipsoidea, ca 1cm longa. 

Type: Oajamaroa, prov. Ohota, Peru: pass south of Oonchan, 8600 m., 

Dec. 7, 1938, Stork and Horton 10073, Field Museum Herb. 1062248 The 
reddish condition of the rather long hairs and the narrow leaves are charac¬ 
teristic of this proposed species, which seems near to F. Ftschert, but it haB a 
shorter hypanthium and pedicels and red hairs It is a pleasure to name this 
for Dr Harvey Stork of Carleton College 

(38) Fuchsia furfuraoea Johnston 
(Plate 6, fig 34) 

Fuchna furfuraoea Johnston, Oontr Gray Herb, 75.39,1925 

Shrubby, of unknown size, the branchlets dark, sparsely villous-hirsute, 
leaves opposite, oblong-ovate, obtuse to rounded at base, acuminate at apex, 
denticulate, brownish-pilose on both surfaces, especially on the veins beneath, 
with 11-13 principal lateral veins on each side of the midrib, blades 6-9 cm. 
long, 2 5-4 (5) cm wide, petioles 8-20 mm long, pubescent; stipules dark, 
subulate-lanceolate, 2-3 mm long, flowers few m terminal racemes, bracts 
pilose, 1-2 cm long, lanceolate, dentate, pedicels pubescent-pilose, 2-4 cm 
long, ovary elliptic, villous, 6-8 mm long, hypanthium red, tubular, 3 5-4 5 
cm long, slightly enlarged at base, then constricted so as to be'scarcely 2 mm 
wide for about half its length, then rather abruptly widened to 6-7 mm near 
the cylindrical summit, villous without and within, sepals red, somewhat 
spreading, lanceolate, 15-20 mm long, 4 mm wide, villous on backs, long- 
acuminate, with free tips 2 mm long in bud, petals purplish red, oblong-ovate, 
abruptly acutiah, 9-10 mm. long; longer stamens two-thirds the sepals, 
shorter scarcely one-half the sepals, anthers 2 mm. long, style villous, slightly 
exceedmg sepals; stigma 15 mm. thick, subcapitate, slightly 4-lobed, im¬ 
mature berry ellipsoid, barely 1 cm long. 

Type locality, Yungas, La Paz, Bolivia Material seen, BOLIVIA. La Paz 
Yung as, Bang $74, type collection (F, GH, NY, US) , Unduavi, at 3000 m , 
Riuiby 3511 (NY). Characterised by its long stipules and pedicels, brown 
pubescence, long sepal-tips, it seems near to F Storkn, F hirtella, etc, in its 
large leaves, narrow hypanthium, short terminal inflorescence The “F 
peruviana 1 ’ of Johnston’s text accompanying the original description is un¬ 
doubtedly a misprint for F boliviano 

(89) Fnohsia KunsH Macbride 

(Piste 7,5*. 35) 

FueMa Munrtt Macbuds, Field Mna Net. Hiet„ Bob Set., 18, part 4, so. 1:559,1941. 

Shrub, the younger branches 15-8 mm. thick, very Andy pobernlent, ap¬ 
parently somewhat dark, leaves mostly opposite, sometimes ternste, broadly 
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elliptic-lanceolate to -ovate or -obovate, subentire to inconspicuously denticu¬ 
late, the principal lateral veins about 20 on each aide of midrib, blades sub- 
coneate at base, acuminate at apex, somewhat bicolored, quite glabrous, 6-15 
cm long, 2 5-4 5 cm wide; petioles 4-10 mm long, stipules subulate-lanceo¬ 
late, about 1 mm long, caducous; inflorescence a small terminal raceme or 
panicle, up to 1 dm long, with rather few flowers, very minutely atngulose 
bracts linear to lanceolate, 5-20 mm long, pedicels 5-15 mm long; ovary 
linear, 4-5 mm long, stngulose, liypanthium red, tubular, 4-5 cm long, 
slightly enlarged at base, then 1 mm wide, then very gradually amphate and 
tubular, 4 mm wide, minutely and rather faintly puberulent without, pubes¬ 
cent within, sepals lanceolate, somewhat puberulent, 12 mm long, about 3 mm 
wide, acute, somewhat spreading, petals narrowly oblong, 11-12 mm long, 
acute, stamens 9 and 6 mm long, anthers 2 mm long, style pubescent in lower 
portion, extending about to sepal-tips; stigma subglobose, somewhat 4-lobed, 
2 mm thick, berry subglobose, almost 1 cm long 
Type collection, PERU Dept Junin Rio Masamerich, 2100-2200 m, 
Weberbauer 6648 (P, GH, US) This species suggests F corymbiflora from 
which it differs in its more glabrous leaves and rounder fruit 

(40) Fuchsia hirtella H B K 

(Plate 7, fig 86) 

Fuchsia hirtella H B K, Nov Gea et Sp, 0 107,1883 

F earaeasensis Fikldino and Gakdnib, Bert PI, pi 89, 1844, baaed on Linden 368, «up 
poaed to be from Caracas, Venezuela, in 1848 The plate and the specimen at US indicate 
synonymy with hirtella 

Fuchsia rnintata Planch and Linden, FI dea Serrea, 8er 1, pi 8, 1852-1853; baaed on 
Linden collection from "Nouvelle Grenade.” In my key would aeem to ran to F Killtpit 
on basis of pubernlent steins, but cannot be that, since the young growth is not eanescent, 
so must be hirtella I have seen no specimen of Unden, labelled miuiata. 

Shrub to low tree, the younger branches apparently mostly reddish, 2-4 
mm thick, terete, mostly rather densely pubescent with short somewhat ap- 
pressed and interwoven hairs, older branches exfoliating freely, leaves m 
whorls of 8 or 4, lance-oblong to elliptic-ovate, rounded to cuneate at base, 
acute to acuminate at apex, remotely and indistinctly denticulate, stngulose 
and dark green above, more densely pubescent and paler beneath, membrana¬ 
ceous, with 10-15 principal lateral veins on each side of midnb and rather 
inconspicuous submarginal vein, the blades 0-12 (14) cm long, 2 5-4 (5) cm 
wide, petioles densely pubescent, 5-20 (35) mm long, stipules lance-linear, 
1-2 mm. long, deciduous; flowers in terminal pendant corymbose racemes 
which may be grouped in a panicle 1-2 dm. long and equally wide; bracts 
lance-ovate, mostly 1-2 cm long, stngulose; pedicels more loosely pubes cent , 
slender, mostly 5-10 mm. long; ovary oblong-fusiform, strigulose-pubeaeent, 
5-7 mm. long, 15-2 mm thick; hypanthium tubular, roae-red, 3-3.5 (45) 
cm. long, 2 5-8 mm. thick at base, then 1.5-2 mm. for about one-third its 
length and very gradually widened until 6-8 mm. at summit, stngulose with- 
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out, villous within lower half, sepals 4, red, somewhat divergent, lanceolate, 
acuminate, subulate for terminal 2 mm, 12-13 mm long, 2 5-3 mm wide, 
strigulose on backs, petals red, lance-oblong, glabrous, acutish, 11-14 mm 
long;stamens 10-14and 6-10mm long,glabrous,anthers2-3mm long,style 
red, filiform, almost or quite glabrous, exserted 4-8 mm beyond sepals, 
stigma subglobose, 4-lobed, ca 2 mm thick, berry ellipsoid, puberulent, 14 
mm long, 6 mm wide 

Type locality, in mts near Fusagasuga, Cundimarca, Colombia This species 
seems near to F polyantha and F boliviano in pubescence, leaves, inflores¬ 
cence, hypanthium, etc, but distinct in its membranaceous leaves, ascending 
sepals, and long fruit It ranges rather widely in Colombia as can be Been from 
citation of representative material. COLOMBIA, without locality, Mutts 
1364 (US), Bonpland Herbarium, 1783, probably type material, it is rather 
fragmentary, a condition referred to in the original description (fragment F) 
Antioquia • Tamesis, near Medellin, Toro 965 (NY), San Pedro, Tom&t and 
Daniel 1306 (F) Caldas • Pinares, above Salento, 2600-2900 m, Pennell 9195 
(GH), 9324 (GH, NY, US); Volcancito, Holton 893 (NY), Mediacidn- 
Quindio, AndrS 2152 (NY), “Laguneta” to “Magana,” old Quindio trail, 
3000-3300 m, Pennell 9418 (GH, NY, US); Salento to “Laguneta,” Pennell 
9141 (GH, NY, US), “Laguneta” to “Magaiia,” Pennell 9425 (GH) Tolima, 
“La Lora” to “Cucarronera,” new Quindio trail, Haeen 9679 (GH) Cundi¬ 
marca near Bogotd, Anete-Joseph (US), Sibate, 2900-3000 m, Pennell 2517 
(GH, NY, US), El Penon, Pennell 2435 (NY), Cortesito, pro de Manquita, 
Trtana 3809 bts (US), San Miguel, extremo W de la sabana de Bogotfi, 
Cuatrecasas 6657 (US) Cauca* “Paletara” to “Calaguala,” 3000-3200 m, 
Pennell 7083 (GH, NY, US), 7094 (GH, NY, US), “Canaan,” Mt Purace, 
3100-3300 m, Pennell 6669 (GH, NY, US) Narifio Vulcdn Galera, near 
Pasto, Lehmann 5497 (GH, F, US) * Putumayo* Corregimiento El Encano, 
Laguna de la Cocha, P&ramo El Tdbano, Garcia B 7822 (US) There is con¬ 
siderable variation in amount of hairiness and the more southern more hairy 
specimens may represent F. mimata, but at present I am unable to separate it 

(41) Fuohsia polyantha Killip, new species 
(Plate 7, fig. 87) 

Bush, up to about 1 m high; young stems quite simple, purplish red, min¬ 
utely and closely appressed-pub&ulent under a lens, 2-4 mm thick, leaves not 
crowded, ternate or quaternate, rigid, more or less rugose, elliptic to broadly 
oblong-lanceolate, rounded to obtuse at base, acuminate at apex (the apex 
not m the same plane as the rest of the blade and bent at an angle in drying), 
subentire, light green and glabreseent above except for the oppressed puber- 
ulenee along the veinB, about the same color beneath, minutely oppressed- 
puberulent to almost glabrous and with prominent veins beneath, principal 
lateral veins 14-18 on each side of midrib, the submarginal not well formed, 
blades 6-10 (12) cm long, 2-3.5 cm. wide, petioles purplish, strigulose, 2-6 
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mm long; stipules dark, glabrous, subulate, 1.5-2 mm. long, promptly de¬ 
ciduous ; inflorescence a compact, pendulous, strigulose, many-flowered pan¬ 
icle, 10-15 cm long, bracts lance-ovate, 1-2 cm. long, pedicels strigulose, 
purplish, 8-12 mm long, ovaries strigulose, purple, fusiform, 6-7 mm long; 
hypanthium purplish-red, tubular, 8 5 cm long, but little enlarged at base, 
15 mm wide, then 1 mm wide for one-third its length and very gradually 
ampliate until 5 mm wide at summit, minutely strigulose without, pubesoent 
within basal portion, sepals scarlet, divergent, linear-lanceolate, stngulose 
on backs, 13-15 mm. long, 2 5-3 mm wide at base, subulate at apex for 15-2 
mm , petals crimson, oblong-oblanceolate, 10-12 mm long, 3 5-4 mm wide, 
subacuminate, glabrous, stamens 11-12 and 7-8 mm long, anthers 2 inm 
long, style quite glabrous, equalling or slightly exceeding sepals, stigma 
slightly longer than wide, 1-15 mm thick, berry ellipsoid, 8 mm long, 4 5-5 
mm. wide 

Fratex, 1 m altua, ramulu anbpurpnreis, minute strigulosU, 2-4 mm duunetro, folila 
ternatis vel qimtorais, rigid!*, subrugosis, elliptic!* Tel late oblongo lanceolatis, basi rotun- 
datls Tel obtuais, apiee acuminatis, aubintegria, subglabria vel in Tenia strigulosia, laminia 
6-10 (IS) cm longia, 2-3 5 cm latis, petiolia subpurpureis, strlgulosis, 2-6 mm longis, 
sttpuhs glabria, subulatis, 1 5-2 mm longia, caducls, inflorescentia paniculata fioribus 
mnltifl, bracteifi lanceolato ovatis, 1-2 cm longia, pedicellia strlgulosis, aubpurpureia, 6-18 
mm longia, ovario striguloso, fusiform!, 6-7 mm longo; hypanthio purpureo rubro, tubu- 
loao, 3 5 cm longo, baai 1 5 mm lato, inde 1 mm lato, gradatim ampliato, apiee 5 mm Into, 
extorne stnguloao, interne puboacente, sepalia coccineis, divergentibua, linearl lanceolatla, 
atngulosU, 13-15 mm. longia, 2 5-3 mm latia, apiee aubulatia, petal is rubric, oblongo- 
oblanceolatia, 10-12 mm longia, 3J5-4 mm latia, aubaeuminatia, glabria, atammibua 11-12 
vel 7-8 mm longia, antherls 2 mm longia, styloglabro, sepalia aequallbua; stigmata 1-1,5 
mm lato; bacca elllpaoidoa, 8 mm longa, 4 5-5 mm lata. 

Type: Dept. Narifio • between Mayasquer and Tambo, Colombia, 2800 m., 

Aug 2,1935, Mexta 7571, IT S Nat Herb 1662416 Another collection from 
ECUADOR Prov Carehi between Morin and Olivos, 3200-3500 m, July 
10-13,1985, Mena 7474 (US) The proposed species is near to F htrtella in 
puberulence, divergent sepals, inflorescence, etc, hut has the leaves more 
rigid and heavily veined with a sharper apex, the style less exserted, the fruit 
shorter 

(42) Fuchsia oorymbiflora Ruiz and Pav6n 
(Plate 7, fig. 38) 

Fuchsia oorymbiflora Ruiz and Pav6n“, FI Peruv, 3 67, pL 825,1602. 

F corymboea Putcbl, Ind Ic, 1*469,1866, apparently misspelling 
F m aeropeiala Pi*an, Bel Haenk, 2 28, 1885, from Hfiaauco, Peru No specimen seen, 

but description fits here 

F dependent Hook , Ic PI, l*pl 65, 1887; based on Jameeon St, I am not sure of having 
seen it. 

F vekftina Jobhston, Oontr, Gray Herb., 75*36,1825. 

Semiacandent shrub up to 4 or 5 an tall, the branches rather few, simple, the 
ultimate branchiate commonly 3-5 mm. thick, densely c&neecent-puberulent 
or -velutincmfi, leaves opposite, the blades elliptic to broadly oblong-lanceolate, 
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subentire to inconspicuously denticulate, densely and minutely soft-puber- 
ulent on both surfaces, rounded to obtuse at base, acuminate at apex, 6-11 cm 
long, 3-6 cm. wide, the principal lateral veins 14-16 on each side of the mid* 
nb, with evident submarginal vein, petioles 6-14 (18) mm. long, vetutinmu; 
stipules lance-deltoid, about 1 mm. long, caducous, flowers terminal, few to 
rather many, racemose to corymbose, the bracts oblong-linear to -lanceolate, 
8-15 (20) mm long, pedicels 6-10 (12) mm. long, velutmous; ovary ellipsoid, 
puberulent, 5-6 mm. long, hypanthium tubular, scarlet, 3 5-6 cm long, 
Bhghtly dilated beyond ovary, then 15-2 mm wide and very gradually am- 
pliate until 5-7 mm. wide at summit, puberulent without, pubescent within 
much of its length, sepals lance-linear, erect-divergent, scarlet, 12-15 mm- 
long, 3-3 5 mm wide, acute to acuminate, puberulent on backs; petals deeper 
red, narrow-oblong, 13-16 mm long, about 3 mm wide, acute to obtusiah, 
stamens 10-11 and 8-8 mm long, with reddish filaments, anthers 2 mm long, 
style pubescent in lower part, reddish, exceeding sepals by a few mm ; stigma 
subglobose, slightly lobed, 25-3 mm wide, fruit round-ellipsoid, densely 
puberulent, 6-10 mm long, 4-6 mm wide 

Type locality, Chinchao, Hbanuco, Peru As here treated this species is 
quite different from the usual concept I agree with Johnston (Contr Gray 
Herb 75.37 1925) that most material which has been treated as corymbtftora, 
including illustrations, is boliviano, but I feel he erred in saying that the 
former had a glabrous inner surface to the hypanthium In fact, I do not see 
what he did include in corymbtflora However, the Buis and Pav6n specimen 
now available at Field Museum reveals definitely what it is and shows it to be 
a plant of very minute soft pubescence, rather short round-elhpsoid fruits, and 
agreeing with material occurring from Ecuador to north central Peru and 
including F. dependens and velutina. 

Representative material is, ECUADOR: In Andibus Ecuadonensibus, 
Spruce 5471 (NY). Prov Carchi Guaea San Gabriel, 3800 m, Balls 7344 
(US), Canton Tulcan, near Pun, 2987 m, Mexta 7595 (POM, US). Prov 
Pichineha west side, Pichincha, 2700 m., Jameson, possible type coll depen- 
lima (GH, NY, US), Canton Quito, road Cotocallao near Nono, 2987 m, 
Memo 7658 (POM, US); between Calacati and Nono, Hartweg 986 (NY) 
Prov Cotopaxi f Hacienda Sumbagua, 3600 m, Haught 9943a (US). PERU 
Ruts and Pav&n, ex Herb Madrid, probably from Hfianuco (F) Hfianuco * 
Yanano, 2300m, Macbrtde 3715, type no velutina (F, GH); road Mirador to 
Chanchao, 2300 m, Mexta 7765 (GH, US), Carpis, road Acamayo to Chin¬ 
chao, 2800 m., Mexta 04199 (GH) 

(43) Fuchsia abrupta Johnston 
(Plate 1, Sg 89) 

Fuohtia abrupta Johnston, Contr.-Gray Herb., 78:87,1988 

More or less seandent shrub, with glabrous divaricate twigs 4-5 mm thick; 
leaves opposite, subcoriaceous, lance-elliptic to broadly oblanceolate, 7-12 
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cm. long, 2 5-4 cm wide, subentire, gradually narrowed at base, acuminate 
at apex, dark green and subglabrous above, paler and puberolent beneath 
especially along the veins, principal lateral veins about 20 on each of 
midrib, submarginal vein evident, petioles pubescent, 4-8 mm long, stipules 
lance-deltoid, 2-3 mm long, deciduous, inflorescence a terminal pendant 
raceme, 1-2 dm long, bracts reflexed, lanceolate, 8-18 mm, long, somewhat 
loose-pubescent, pedicels 2 5-4 cm long, quite glabrous, ovary linear, gla¬ 
brous, 6-8 mm long, 1 mm wide, hypanthium scarlet, tubular, 35-45 cm. 
long, somewhat nodose at very base, then 1 mm thick, then gradually am pliafa 
until 4-5 mm wide at summit, glabrous without, pubescent within lower 
portion; sepals scarlet, lanceolate, 13-15 mm long, acuminate, erect-divergent, 
the tips subulate for 15-2 mm , petals oblong, obtuse, 14-15 mm long, sta¬ 
mens 10 and 8 mm long, anthers 2 mm. long; stigma subglobose, slightly 
lobed, 2 mm wide, fruit cylindric-oblong, 12-14 mm long, 4 mm wide 

Type collection from Gushi, dept Huanuco, Peru, at 1600 m, Macbrtde 
4541 (F, OH, US). This is the only collection I have seen; it has glabrous 
stems, narrow leaves, long pedicels and glabrous hypanthinm 

(44) Fuchsia Ouatreoasasii Munz, new species 
(Plate 7, fig 40) 

Shrub; young twigs glabrous except sometimes toward the inflorescence, 
greenish, 2-4 mm thick; leaves opposite, membranaceous, not crowded, ellip- 
tic-ovate, rounded to obtuse at base, acute to subacummate at apex, subentire, 
light green and quite glabrous above, mostly glabrous beneath except for 
some exceedingly minute appressed puberulence along the veins, principal 
lateral veins 10-12 on each side of midrib, submarginal weakly developed, 
blades 4-16 cm long, 2-9 5 cm wide, petioles more or less Btngulose, 2-18 
mm long, stipules deltoid, more or less connate and persistent, 1-15 mm. 
long, flowers few, m short terminal racemes, bracts lanceolate, 5-15 mm 
long, pedicels slender, 7-13 mm long, almost glabrous; ovary glabrous, ellip¬ 
soid, purplish red, 4-5 mm long, 15-2 5 mm. wide; hypanthium bright red, 
29-40 mm long, 2-3 mm wide at base, then slightly narrowed for one-third 
its length, then gradually ampliate until 6-8 mm wide at summit, glabrous 
to sparingly pubescent without, densely pilose within, sepals scarlet, diver¬ 
gent, 10-13 mm long, 4-5 mm wide, glabrous, subulate at apex for about 1 
mm j petals scarlet, narrowly oblong-ovate, 8-10 mm long, about half aa wide, 
somewhat pointed, glabrous, stamens 7-8 and 5-6 mm long, anthers 1 mm 
long; style sparsely pubescent, not equalling petals; stigma barely 1 mm 
thick, berry apparently oblong-ellipsoid 

Frutex, rsaraUi glabrla, 8-4 am. diametro, follia oppodtla, mambranaceia, clHptico- 
oratia, bui rotundatii vel obtuaia, apleo aentls vel anbaeoaisatls, aabintegria, aubglabris, 
lambda 4-16 cm. loagia, B-0.6 cm. Utla, petlolia atriguloal*, 8-18 aim. loggia; atipulla dal- 
toideia, eonaatU, 1-1.8 mm. loagu, floribua paueia, la raceaia, braeteia laaeeolatla, 5-18 
mm loagia; pedleelUe tenuibua, 7-18 mm longu, ovarlo aubglabro, ellipeoldeo, 4-8 mm 
tongo, US-8 8 mm lato, hypanthlo rubro, 88-40 mm. loago, baai 8-8 mm lato, lnda 
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angustioro, inde ampliato, apiee 0-8 m lato, darterloro subglabro, interfere pilose; sepalle 
cooclneii, divergentilras, 10-18 m longis, 4-6 mm. fetes, glabris, 1 mm. subntatu; petalis 
coccineia, anguste oblongo-ovatii, 8-10 mm longis, stamfeibus 7-8 vel 5-0 mm longis; 
antberis 1 mm longis, stylo sparse pubeseente, stigmata 1 m lato; bacea oblongo- 
elllpsoidea 

Type, from Oomisaria del GAqueta, Colombia: Cordillera Oriental, verti- 
ente oriental Qnebrada del Bio Hacha, bosque abierto en Oajdn do Pulido, 
1700 m. alt., March 26,1940, J. Cuatrecasas 8738, U, S. Nat Herb 1796401 
An additional collection from the Com de Putumayo, COLOMBIA, is from 
between El Silencio and La Cabafia (carretera de Sibundoy a Urcusique), at 
2200-2400 m, Dec 31,1940, Cuatrecaeas 11495 (US) The species seems quite 
near F abrupta of Peru, but has shorter leaves with fewer veins, shorter 
sepals, shorter inflorescence and pedicels 

(45) Fuchsia Killipii Johnston 

(Piste 8, fig 41) 

Furhsm Kxllipti Johnston, Contr dray Herb, 81 94,1928 

Somewhat scandent shrub, up to 4 m tall, the younger branches brownish, 
subterete, somewhat puberulent, leaves opposite or ternate, elliptic, acnte at 
base, acute to acuminate at apex, subentire, almost equally green on both 
surfaces, somewhat coriaceous, with about 12 principal lateral veins on each 
side of the midnb and evident submarginal vein, subglabrous to minutely 
stngulose on both surfaces, the blades 5-9 cm long, 2-3.5 cm wide; petioles 
5-10 mm long, stipules deltoid, scarcely 1 mm long, deciduous, flowers in 
upper axils and in terminal drooping racemes or panicles, rather numerous, 
bracts elliptic-ovate, 1-2 (3) cm long, pedicels subfiltform, 1-2 cm long at 
anthesis, 2-4 cm. long m fruit, subglabrous, ovary round-ellipsoid, incon¬ 
spicuously puberulent, 3-4 mm long,hypanthiumred,tubular,3-4cm long, 
15-2 mm wide at the base, then narrowed for one-third its length, then 
rather abruptly widened until 5-7 mm at summit, glabrous without, retrorse- 
villous within; sepals lanceolate, divergent, acuminate, 14-15 mm long. 4 
mm wide, somewhat puberulent toward apex of outer surface, subulate 1-15 
mm at tips; petals bright red, oblong-oblaneeolate, 13-15 mm long, 2 5-4 mm 
wide, obtuse to short-acute, glabrous, stamens 12-13 and 9-10 mm long, 
glabrous, anthers white, 2 mm, long; style villous through much of its length, 
up to 5 mm longer than sepals; stigma 4-lobed, subglobose, 15 mm long, 
berry globose, 5-6 mm. thick. 

Type locality, Bio SuratA above SuratA, Santander, Colombia The species 
is distinguished from its closest relatives by having fewer veins, smaller fruit, 
and longer pedicels I have seen the following collections from COLOMBIA • 
Santander Bio SuratA valley, above SuratA, 2000-2300 m, KdUp and Smith 
18696, type coll (OH, NT, US), 16604 (OH, US), near Charts, 2600 m, 
KiUip and Smith 18864 (OH, NY, US), 17469 (OH, NT, US), near La Bajfc, 
2209-2600 m, KUUp and Smith 16776 (F, OH, NT, US) 
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(46) Tnohsia bolivian* Cferr 
Fuchsia boliviano. Cabo,, Bov Sort, 1876 150, with fig, 1876 

Bushy shrub or small tree up to 4 5 (6) m high, with rather open branch¬ 
ing, the br&nchlets spreading or dependent, mostly 2-4 (5) mm thick, terete 
to angled, densely pubescent, leaves opposite, sometimes alternate or ternate, 
elliptic to oblong-lanceolate or -ovate, obtuse to rounded at base, acute to 
acuminate at apex, usually somewhat denticulate, soft-pubescent on both 
surfaces to pilose or puberulent or glabrescent, somewhat paler beneath, with 
about 12-24 principal lateral veins on each side of midrib; leaf-blades 5-15 
(20) cm long, 3-0 (10) cm. wide, petioles 19-3 (4 5) cm long, pubescent, 
stipules subulate-lanceolate, scarcely 1 mm long, deciduous, flowers few to 
manv, in terminal drooping pubescent corymbs or panicles which elongate 
m fruit, bracts 7-20 (30) mm long, 3-9 mm wide, usually lanceolate and 
reflexed, pedicels 5-15 mm long, ovary oblong-linear, 5-7 mm long, 15-2 
mm thick, hypanthium tubular, usually dark red, 3-6 cm long, slightly en¬ 
larged at base, then 1 5-2 mm wide and very gradually amphate until 3 5-7 
mm at apex, more or less pubescent without and within, sepals usually dark 
red. lanceolate, acuminate, 10-20 mm long, 2 5-5 mm wide, spreadmg- 
reflexed m anthesis, more or less pubescent without, petals dark to light red, 
erect to divergent, oblong, 9-13 mm long, 3-4 5 mm wide, acute, episepalous 
stamens equaling or slightly exceeding petals, alternate three-fourths as long, 
filaments glabrous, reddish, anthers light in color, 2-3 mm. long, style slender, 
pubescent within hypanthium, scarcely reaching tips of sepals, stigma sub- 
globose, slightly lobed, 1-2 mm thick, berry oblong-ellipsoid, 1-2 cm long, 
4-6 mm thick, pubescent 

As here understood, this species is common and widespread, including most 
of the material once referred to F corymbtflora , from which it can be dis¬ 
tinguished by its usually longer and more spreading hairs, spreading sepals, 
apparently less vinelike habit, more apiculate buds and elongate fruit 

Key to Vahistim or Fuchsia boliviano 
A Hypanthium 3-4 cm long; sepals 10-18 mm, long. South of Eeuador 

B Plant pilot* or pubescent with spreading hairs Peru to Argentina 46a. var typioa, 
BB Plant minutely puberulent Bolivia. 46b forma puberulenta, 

A A Hypanthium 5-6 cm. long, sepals 17-21 mm long North of Ecuador. 

46c var luxuriant, 

(46a) Fududa boliviano. Carr var typica Muna, new name 
(Plate 8, fig 42) 

F boliviano Cake., Rev. Hortic*, 1876 160, with pi , 1876, Johnston, Oontr. Gray Herb., 
75r37,1926, 

F* corymbiflora of many authors, not of Burn and Pavdn, 1802 
Plant usually soft-pilose or -pubescent on all new growth; hypanthium 
2 5-4 cm long, sepals mostly 12-18 mm long 
Type locality, “sur les xnontagnes & la Bolivie, & 6000 mitres environ d’alti- 
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tude.” Such an altitude is quite impossible; I have seen specimens {com as 
high as 4000 m ; the variety ranges from Peru to northern Argentina In the 
southern part of the range the plants tend to bo less densely pilose and 
smaller-flowered. Representative material may be cited as follows, PERU 
Huanuco. 5 km SB. of Carpish, 2850 m., Stork 9921 (F). Huancavelica: at 
2400 m, Weberbauer 6565 (F, GH). Ayacucho: Prov. de la Mar, Tambo, 
Weberbauer 5555 (F, GH, US); Ccarrapa, between Huanta and Rio Apun- 
mac, 2800 m, Kilhp and Smith 22280 (NT, US) Apurimac. Abaneay. 
Ampuy, 3100 m, Stork, Horton and Vargas 10595 (F); Huancarama, 3200 
m., West 3m (GH) Cuzco • Urubamba Valley, West 6462 (GH, US), Her. 
rera 2094 (US), 1123 (F, US), Paucartambo, Balls 6715 (US); OUantay- 
tambo, Cook and Otlbert 290 (US) BOLIVIA La Paz. Tungas, Bang 327 
(F, GH, NY, US), Busby 1071 (F, GH, NY, US); Sorati, 2600-2800 m, 
Mmdon 622 (F, GH, NY, US) Santa Cruz Samaipata, 1800 m, Steinbach 
3755 (POM), Comarapa, Btetnbach 8459 (GH, NY), Cochabamba Prov 
Chapare: Incacorral-Aduana, 2700 m, Steinbach 9538 (F); Prov Sacaba 
Cerro de Incachaca, 2500 m, Steinbach 5763 (F, GH, US) ARGENTINA 
Jujuy. San Lorenzo, Joergensen 36041 (POM) Tucum&n Depto Chichgasta, 
Estancia Las Pavas, Ventwn 4657 (F, US), Villa Nougn6s, 1200 m., Mum 
15469 (NY, POM, US), Las Lenguas al Clavillo, 1750 m, Mum 15475 
(POM); Depto Famailli. Quebrada de Lules, Venturi 1295 (F, CAS, GH, 
US). 

(4Cb) Fuchsia boll visa* Carr forms pnberalsnta Mans, now form 

Plant with dense minute subappressed puberulence, hypanthium 3-4 cm 
long; sepals mostly 10-16 mm long (Planta cum puberulencia minuta et 
densa hypanthio 3-4 cm longo ) 

Type: from La Pas, Bolivia: Nor Yungas: Milluguaya, 1800m., Bvchtien 
732, Field Mus no 588700, isotypes F, GH, NY, US Other material all from 
BOLIVIA. La Paz Unduavi Valley, 2000-2600 m, Bro Jubo 478 (US), Nor 
Yungas Coroica to La Paz, Mexta 04286 (GH), Sur Yungas. Sirupaya near 
Yanaeachi, 2100 m , Buchtien 732 (F, GH), Colaya, Mexta 7809 (F, US) 
Cochabamba * Prov Chapare, 110 km north east of Cochabamba, near Chi- 
more, 800 m, Eyerdam 24740 (F) This form resembles F corymbtflora in 
puberulence, though the latter has it less dense, but F. bohmana has spreading 
sepals and corymbiflora does not 

(48e) Fuchsia boUvlano Carr. vsr. luxurious Johnston 

Fuetma boliviano Cabo, vsr lueurtms Johkstok, Oontr, Gray Herb, 75 >5, IMS. 

V ottspi data Fawcstt and Bsssut, Joum Bot., 54 100,109,1986, as to type dtedi Harris 

08SR 

F. oorymbfflara of many authors Limn., Bot Beg, S0 pi. 70, 1540; Hoot, Bot Mag., 

09 pi. 4000,1848, not of B and P., 1808. 

Plant soft-pilose to -pubescent; hypanthium 5-6 cm long; sepals 17-21 
mm. long. 
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Type locality, Colonia Tovar, Venezuela Representative material, JA¬ 
MAICA . Cinchona, Hams 7643 (NT), Hams and Lawrence C15438 (NT); 
St Helen’s Gap, St Andrew, Maxon and KtUtp 571, 1475 m (F, GH, NT, 
US) GUATEMALA Cartago Cartago, 1350 m, Smith 4804 (US), Zaoate- 
p6quez: San Rafael, 2000 m, Smith 2176 (US) San Marcos. T&jumulco, 
northwest slope of Volcdn T&jumuleo, 2300 m, Steyermark 36510 (F) 
Chimaltenango • San Marcos, Johnson 1231 (F) EL SALVADOR bought 
in market of San Salvador, brought from Volc&n de San Salvador, Cdlder&n 
2345 (F, US) COLOMBIA Antioquia “Las Mmitas,” so of CaldaB, 2650 m, 
Pennell 10970 (GH, NT), MedelUn, Toro 721 (NT) Caldas Salento to 
“Lagumta,” old Quindio trail, 2000 m , Pennell 10594 (GH) Cundimarea 
Bogoti, 2700 m, Schultze 135 (US), Perez 4802 (US) VENEZUELA 
Colonia Tovar, 1800-2000 m , Pitiier 9252, type no (GH, NT, US), AUart 
354 (NT, US), Jahn 439 (US) 

(47) Fuchsia fulgens DeCandolle 
(Plate 8, fig 48) 

Fuchsia fulfills DC., Prodr, 8 89,1888, In Bend and Mo$ifio, Icon PL Men. ined, 888, 

LnmLBT,Bot.Beg,84*1,1888;Cusms,Bot Mag,67.8801,1840;Hmsunr,Biol Oentr 

Amer, Bot., 1 457,1880; StandIjKT, Contr U. 8. Mat Herb., S3 1078,1984. 

Ellobium fulgens Lilja, Linnaea, 15 862,1841 

Shrub, commonly 3-12 dm tall, with tuberous-thickened roots, soft woody 
stems, few-branched, young branches sparsely pubescent, these and the leaves 
tinged red; leaves broadly ovate to oblong-ovate, opposite, paler beneath than 
above, fine-pubescent on both surfaces, rounded to more or len cordate at 
base, abruptly short-acuminate, shallowly and evenly serrulate, the blades 
thm, 5-17 cm long, 3-12 cm. wide, with about 10 principal lateral veins on 
each side of the midnb, petioles 15-10 cm long; flowers several, in short 
racemes with an axis 5-20 cm long, lower bracts leafy and ovate, 1-3 cm long, 
upper reduced, lanceolate, 05 cm long, pubcrulent, pedicels pendant, very 
Blender, 1-2 (3 5) cm long, hypanthium 5-6 5 cm long, about 2 mm wide at 
base, then scarcely narrowed and then gradually ampliate until 5-7 mm wide 
near mouth, dull scarlet, subglabrous to puberuleut without, pubescent with¬ 
in , sepals 4, yellowish to greenish with somewhat pale or yellow or red base, 
ovate-lanceolate, 12-14 mm long, subglabrous except for the sparse pubes¬ 
cence near the acuminate tips, petals bright red, oblong-ovate, obtuse, 8 mm. 
long, 6 mm, wide; stamens about 10 and 7 mm long, anthers 2-3 nun long, 
filaments whitish to reddish, style filiform, pink, pubescent near base, slightly 
exceeding sepals, stigma greenish, subconic, 2 mm long, fruit ellipsoid, sub¬ 
glabrous, dark, 2 or more cm long 

Type locality not known, the speeies is Mexican, is near to such long-tubed 
species as P hohvtana, corymbtflora, etc, but quite distinct in its green sepals 
and leaves of cordifolia type It may be an epiphyte, may grow on ledges, 
walls, or more open ground Material seen, “Fuchsia cordifolia N. No 195 t. 
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2 2 159 i o. 195," Besai, MoctAo At al 5211 (F); photo of Geneva copy of 
Sessl and Mocifio plate (F); H B Basil, Aug 1841 (NT). MEXICO • Mex¬ 
ico City, Russell and Benmron 138 (US) Mexico. Temaacaltepec District, 
Rincon, Hinton 1144 (OH, US) Michoac&n near Taraaeon, Pringle 11938*/%, 
at 2000 m, (F, GH, US), near Patzcuaro, Prmgle 4123 (F, GH, MICH, NY, 
POM, US), Morelia, Campanario, 2200 m, Arsine m 1911 (US); Monte San 
Miguel, Arsine €673 (US), 2 miles north of ZitacaUra, Hitchcock and Stan¬ 
ford 7207 (US); Tancitaro, Leavenworth 303 (F) Jalisco Volcano Colima, 
2100 m, Goldsmith 22 (GH). 

(48) Fuohsia deouss&ta lluiz and Pav6n 
(Plate 8, flg 44) 

Fuohsia decussata Kuiz and Pav6n, FI Peruv., 3.88, pi 323, flg b,1802 
F scan dens Kudo, Fedde Rep, Nov sp 1*171,1906, based on Weberbauer 3824 from 
Monton, Hflanueo, Peru; have soon photograph. 

F fusoa KbjUjbe, Engl, Jahrb, 87 599,1906, baaed on Weberbauer 4976 from near Cuaco, 
hare seen photograph, flowers large like Maebride 4414 
F font maiis Maobr., Candolles, 8 26, 1940 Reduced by Maebride, Field Mus Nat Hist, 
Bot, 13, part 4 652,1941 

Shrub, supported by other vegetation, up to 3 m high, with long flexuous 
branches, the youngest reddish, 1-3 mm thick, densely brown-pubescent with 
incurved hairs, leaves ternate or opposite, numerous, those of mam stems 
often remote end supplemented by smaller ones on reduced lateral branehlets, 
coriaceous, elliptic to elliptic-lanceolate or -ovate, cuneate at base, acute at 
apex, serrate to serrulate, dark green and puberulent to stngulose to glabres- 
oent above, paler and short-pilose beneath, especially along veins, principal 
lateral veins 6-10 on each side of midrib, submarginal vein somewhat devel¬ 
oped, blades 15-5 cm. long, 0 5-15 (2) cm wide, petioles pubescent-pilose, 
3-8 (15) mm. long, stipules dark, subulate, 1-1.5 mm long, persisting, 
flowers solitary in axils; pedicels subfilifom, pilose, 15-3 cm long; ovary 
ellipsoid, 3-4 mm. long, more or less pilose, hypanthium 13-16 (22) mm. long, 
red, 2-3 mm wide at base, then very little narrowed, 8 5-45 mm. wide at 
summit, sparsely pilose without, glabrous within, sepals divaricate, lance- 
oblong, red with green tips, acute, 7-9 (11) mm long, 2 6 nun. wide, sparsely 
pilose on banks; petals red, oblong-obovate, obtusish to apieulate, 6-7 (10) 
mm long, 3-4 mm wide, stamens 8-9 and 6-7 mm long, more or less exserted, 
anthers 15-2 mm long; style glabrous, equaling or exceeding sepals by 2-3 
(6) mm ; stigma 15 mm. wide, fruit red, oblong, obtusely angled, 8-10mm. 
long, 6-6 mm thick. 

Type locality, Mufla, dept Hdanueo, Peru The species ranges at elevations 
of 2800-8400 m from Hflanueo to Cuzco It has considerable variation in 
width and acuteness of petals. It falls in a group with axillary flowers and 
short hypanthium and seems to be a possible derivative from the eordifoha 
type Maebride (Field Mus Nat. Hist Bot. 8er 18, part 4, no 1 *654,2941) 
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maintains F fusca as a species on the basis of the wider petals and brownish 
pubescence, but this latter character seems to be a general tendency in many 
specimens. Representative material of F decussata are* PERU: without 
definite locality given, Ru\z and Pavdn, F decussata sp nov Herb at Geneva 
(photo F, POM), ex Herb Madrid (F) Hdanuco * 15 miles SE of H&anuco, 
2900 m, Mach ride and Featkerstone 2124 (F, GH, US), 2081 (F, GH, US), 
2107 (F, GH, US), Panao, Macbnde 3615 (F, GH, US), Tambo de Vaca, 
Macbnde 4414 (F, GH) with petals 10 mm long, Carpish, Stork and Horton 
9911 (F) with very narrow petals, Carpis, between Acomayo and Chinchos, 
Mexxa 04126 (GH), 04128 (GH), Monzon, Weberbauer 3324, type scandem 
at Berlin (photo F, POM) Ayucucho* prov Huanta, between Tambo and 
Apunmac River, Weberbauer 5578 (F) Cuzco between Cuzco and Santa 
Anna, below Yanamanche, Weberbauer 4975, type fusca at Berlin (photo F, 
POM) 

(49) Fuchsia hypoleuca Johnston 
(Plate 6, flg 45) 

Fuchsia hypoleuca Johnston, Contr Gray Herb ,76 34,1025 

Shrub, 1-2 m high, young stems densely caneseent-pubescent with more 
or less incurved hairs, slender, 1 5-3 (4) mm thick, leaves opposite or ternate, 
ngid, crowded, lanceolate, obtuse to acute at base, acute at apex, remotely 
serrulate in upper half, more or less revolute, veiny almost rugose, greenish 
and somewhat stngulose above, pale and densely pilose-pubescent beneath, 
tending to have interwoven fungus mycelium underneath, principal lateral 
veins 6-10 on each side of midrib, submarginal vein present, blades 3-6 (7 5) 
cm long, 0 8-17 cm wide, petioles pubescent, 5-10 mm long, stipules sub¬ 
ulate, 2-3 mm long, deciduous, pedicels few, solitary in axils, filiform, pen¬ 
dulous, pubescent, 15-2 cm long, ovary ellipsoid, pubescent, 4 mm long, 
hypanthium red, 18-23 mm long, about 2 5 mm wide at base, then somewhat 
narrowed and then gradually ampliate until 5 mm wide, pubescent and 
villous within lower half, sepals divaricate, scarlet, lanceolate, 9-12 mm long, 
3 mm wide, pubescent on backs, subulate for 1 mm at apex, petals scarlet, 
obovate, 7 mm long, 4-5 mm wide, rounded at apex, stamens 7-8 and 5-6 
mm long, anthers 15 mm long, style pubescent within the hypanthium, 
equalling the sepals or exceeding them by 2-3 mm , stigma green, 15 mm 
wide j fruit apparently oblong-ellipsoid, 4-angled, 8-10 mm long, 8-4 mm. 
wide. 

Type locality, between Loja and San Lucas, prov Loja, Ecuador. The 
species seems to me in its floral position andAypanthium shape to be near 
F deoussata, but amply distinct m the narrow crowded leaves which are 
whitish beneath. I have seen the following specimens, EQUADQB: without 
definite locality, Jameton (F, US), southern provinces, Jameton (US); be¬ 
tween Loja and San Lucas, 2100-2600 m Hitchcock 91440, type eolL (OH, 
NT, US). 
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(50) Fuchsia scabrinscula Bentham 
(Plate 8, fig. 40) 

Fuohtui tcabiiuevla Bknth , PI Hartweg , 177,1846. 

Spreading shrub, 7-20 dm tall, the younger twigs sometimes reddish, 2-4 
nlm thick, densely pilose with white* to somewhat brownish hairs; leaves 
opposite, elliptic to elliptic-obovate, rigid and very veiny, even rugose, 
rounded to obtuse at the base, acute to subaeuminate at the apex, subentire, 
somewhat strigose above, paler and pilose beneath, especially on veins, with 
10-15 principal veins on each side of midnb and with prominent submarginal 
vein, blades 3-10 (13) cm long, 15-5 (7) cm wide; petioles 5-25 mm long, 
densely pilose, stipules subulate, pubescent, 1 5-3 mm long, quite persistent, 
pedicels solitary, axillary, slender, curved, pilose, 1-2 cm long; ovary nar¬ 
rowly fusiform, densely pilose, 5-7 mm long, hypanthium bright red, 15-18 
mm long, 15-2 mm wide at base, then somewhat narrowed, then gradually 
ampliate until 4 5-5 mm wide at summit, densely pilose without and within 
the basal half, sepals bright red, divergent, lance-oblong, 8-9 mm long, ca. 
3 mm wide, subulate at apex for about 15 mm, pilose on back; petals red, 
obovate-oblong, 8-9 mm long, about 0 5 mm wide, rounded at apex, stamens 
about 8 and 6 mm long, anthers 1.5 mm. long; style densely pubescent within 
hypanthium, extending about to tips of petals; stigma greeriish, about 2 mm 
wide, fruit oblong, 10-12 mm long, 8-4 mm. wide 

Type locality, “In declivities occidentali Andium Quitensium.” Ecuador 
This species with F. verrucosa seems to me to be near F decussata, but with 
a somewhat more narrow base to the hypanthium It u characterized by the 
very veiny, rugulose leaves, pilose stems and flowers, and short hypanthium 
It seems to be confined to Ecuador, from which I have seen the following 
material in Andibus Ecuadorensibus, Spruce 5038 (GH, NT) Pichineha 
in dedmtate occidentali Andium Quitensium, Hartweg 987, type no, Geneva 
Herb (photo F, POM; leaf F), Sive Andium Qnitensium, 2500 m, Jameson 
53 (NT), AS (GH);betweenBaezaandPapallacta,2000m, Mexia7339 (GH, 
US), Nanegal District, Couthouy %n 1855 (GH), west declivity of Piehraeba, 
Jameson 7 (NT). Tungurahua Valley of Pastaza River, between Bafios and 
Cashurco, 1800-1800 m, Hitchcock 21781 (GH, NT, US); Vulein Tungur- 
agua, Lehmann 4995 (F) A collection from Huigra, by Bose and Bose, no 
22477 (US) is near this but the leaves are thin 

(51) Fuchsia verrucosa Hartweg 
(Piste 8, fig 47) 

Fuchsia verrucosa Hsarwso, is Beath, PL Hartweg, 178,1848. 

F perbrcvts Johnston, Ooatr Gray Berth, 76 1 SO, IMS 

Shrub 1-2 m high, young twigs subglabrous, slightly red, 2-4 mm thick; 
leaves opposite or temate, thick and firm, elliptic-ovate to ovate-oblong, sente 
to acuminate at base, acuminate at apex, subentire to somewhat serrulate, 
quite glabrous above, paler and subglabrous beneath, or puberulent on the 
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veins; veins very prominent beneath, the prineipla lateral ones about IS on 
each aide of the midrib, submarginal prominent; blades 4-12 cm long, 25- 
5 5 cm wide, petioles 2-10 mm long; stipules more or less connate, reflexed, 
about 2 mm long, flowers few, solitary, axillary, pedicels firm, glabrous, 

1- 25 cm long, recurved at anthesis, ovary subglabrous, 10-12 mm long, 
about 2 mm wide, 4-angled, hypanthium obcome, 3-5 mm long, subglabrous 
without and within, sepals 8-10 mm long, 2-3 mm. wide, lance-oblong, diver¬ 
gent, acutish, bright red, petals red, obovate, 8-9 mm long, 4-6 mm wide; 
stamens 3-4 mm long, anthers 15 mm long, style glabrous, 7-9 mm long; 
stigma 15 mm thick; fruit 4-angled, 15-18 mm long, 3 5-4 mm wide 

Type locality, between “P&ramo de San Fortunate et pagum Fusagasuga, 
prov BogotA,” Colombia The species seems to be nearest to F acabnuteula, 
with which it agrees in its thick veiny leaves, but is remarkable, as has been 
pointed out both by Bentham and Johnston in their descriptions, for its very 
short hypnathium I have seen the following collections, all from COLOM¬ 
BIA* without definite locality, Mutts 2077 (US), 2047 (US), 1361 (US) 
Dept Santander del Norte road Pamplona to Toledo, 2800-3000 m, Ktlltp 
and Smith 19976 (GH, NY, US), 19831 (F, GH, NY, US) Cundimarca: be¬ 
tween PAramo de San Fortunate and Fusagasuga, prov BogotA, Hartweg 
991, type no verrucosa, Berlin specimen (photo F, POM), Geneva specimen 
(leaf F); Flora Neo-granadina-Bogotana, Ultra Abate (ultra Ubate f), 
Holton 892, type perbrevts (GH) Huila* Comisaria del CaquetA Cordillera 
Oriental, en Gabinete, 2300-2450 m, Cuatrecasas 846S (US) 

‘ (62) Fuchsia sanotae-rosae O Kuntze 

(Plate B, ilg 48) 

Fuchsia sanetas rosae O Emms, Bev Gen , III, pt 8.98,1898 
F boliviano Britton, Bull Torrey Bot Clnb, 17 814,1890, not Carr, 1876 
F Bnttonii Johnston, Oontr Gray Herb, 75*39,1985, new same for boliviano Britton 
F Wsbsrbeuiri Kiuuss, Fedde Hep Nov 8p, 1 170, 1905, based on Weberbauer 661, of 

which I have sees a photograph 

F fllipss Busby, Mem. N. 7. Bot. Gard, 7 1 317,1927, based on White 288, which I have (eon 

From suffrutescent or almost herbaceous and 3-5 dm tall, to shrubby and 

2- 3 m high, rather simple to many-branched, erect to semidecumbent, young 
shoots mostly glabrous, sometimes somewhat pilose, purplish red, 1.5-4 mm 
thick; leaves mostly in whorls of 3 or 4, firm, elliptic-lanceolate to almost 
-obovate, obtuse to acute at base, acute to acuminate at apex, subentire to 
minutely serrulate, deep green and glabrous above, lighter and glabrous be¬ 
neath except usually somewhat pilose along midrib, principal lateral veins 
8-12 on each side of midnb, submarginal frequently not very evident, blades 

3- 10 cm long; 15-4 cm. wide, petioles 5-20 mm. long, usually purplish red 
and glabrous, sometimes appressed-pubeseent; stipules subulate, 1-2 mm 
long, sometimes reflexed, sometimes connate, deciduous; flowers rather nu¬ 
merous, but solitary m upper axils of somewhat reduced leaves, hence more or 
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tan racemose, pedicels very slender, 1-2 5 cm long, mostly glabrous, ovary 
narrow ellipsoid, glabrous to puberulent, 4-6 mm long; hypantbium deep to 
bright red, 13-18 (22) mm long, 2-2 5 mm wide at base, then slightly nar¬ 
rowed and then gradually amphate until about 4 nun wide at summit, gla¬ 
brous without, pilose within the lower hall, sepals searlet, lance-oblong, 8-10 
mm long, 25-3 mm. wide, glabrous or sometimes pilose, acutish, petals 
orange-red to scarlet, oblong-obovate, 6-8 mm long, 3-6 mm wide, obtuse to 
acutish, sometimes almost 3-toothed; stamens 7-9 and 5-7 mm. long; anthers 
about 15 mm long, style mostly glabrous, extending about to the sepal-tips, 
stigma red, about 1 mm Wide', berry varying from globose-ellipsoid to oblong- 
ellipsoid, 6-10 mra. long, 4-5 mm wide 

Type locality, Santa Rosa, Bolivia (there are several towns of this name in 
Bolivia) 1 have not seen the type. The species is variable m every way, but I 
cannot find any constant characters for division It comes between the race¬ 
mose and axillary-flowered groups with short hypantbium, so seems to stand 
between the species I have just treated and those like Osgoodn, Andret, etc, 
which follow It ranges at altitudes between 2000 and 3000 m, in southern 
Peru and Bolivia Representative material, PERU • Dept Cuzco “Pillahu- 
ata,” Cerro de Cusilluyoc, Pennell 13997 (F, GH, NY, US), 13956 m part 
(GH); prov Paucartambo, valley of Rio Tambomayo, West 7091 (GH), 
Macchu-Picchu, Mum 15548 (POM), West 6414 (GH), Mexxa 8078 (F, GH, 
US), Balls 6802 (US) Puno Sandia, Weberbauer 661, type Weberbauert at 
Berlin (photo F, POM) BOLIVIA Santa Rosa, as serratxfolxa, O Kuntze in 
1892 (F, GH) La Paz Haciendo Simaco, sobre el canuna a Tipuam, Buck- 
hen 832 (F, POM), 5508 (GH, NY, US); Pongo, Pulchen, White 232, type 
no filtpes (GH, US), Prov Larecaja ■ near Ananea. Machacamarca, Mandon 
624 (F, GH, NY), Prov No Yungas, between Unduavi and Chirca, Eyerdam 
25388 (F), Yungas, Bang 675 (F, GH, NY, US), Busby 1812 (F, NY, US), 
1813 type no. boliviano, Brittom (NY, US). Cochabamba* prov Chapare, 
Stembach 9227 (GH); Ineacliaca, Cdrdenas 665 (US) 

(53) Fuchsia Oagoodii Macbride 

(Plate 9, fig. 49) 

Fuohtia Otgooiii Mac bbim, Field Mne. Nat Hist, Botany, 18, part 4,no It550,1041 
F avail* B. and P var, aberrant Macbudb, l.e., 660 

Shrub, up to 4 m tall, twigs dark, subglabrous, 1-25 mm. thick, leaves 
opposite, firm, elliptic-lanceolate, acute to acuminate at both ends, quite entire, 
deep green, glabrous above, paler and glabrous beneath except minutely 
puberulent or short-pilose on veins, with 10-12 principal lateral veins on 
each side of midrib, tubmargmal present; leaf-blades 5-8 (12) cm. long, 
15-8 (6) cm wide, petioles glabrous, 8-10 mm long; flowers few, in abort 
congested racemes; bracts 1-2 cm long; pedicels filiform, 1.5-2 5 cm. long, 
glabrous; ovary linear-ellipsoid, ea. 5 mm long; hypantbium23-24 mm. long, 
dark red, somewhat enlarged at baas, where 15.2 mm. wide, then 1 m wide 
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for one-third its length, then gradually amphate until 4-5 Mm , wide at sum¬ 
mit, glabrous without, villous within lower portion; sepals red, oblong-ovate, 
10-11 mm long, 5-6 mm wide, glabrous, subulate for 1-15 mm. at apex, 
petals red, oblong, about 10 mm. long, 4 mm wide, abruptly acute, stamens 8 
and 6 mm, long; anthers 16 mm long, style glabrous, equalling petals; stigma 
4-lobed, 15 mm wide, berry oblong, at least 12 mm long and 4 mm wide 

Type locality, PERU Dept Libertad Uchco, the type Osgood and Ander¬ 
son 47 (F) From Cajamarca • prov Cutervo Arenales, Stork and Horton 
10155 (F) comes the type of ovahs var aberrant, which has some lower and 
larger leaves than the type of Osgoodn They are more pilose on the veins 
beneath the leaves, but the upper smaller leaves have the same puberulenee 
as m Osgoodn F, Osgoodn is near F sanctae-rosae in hypanthium, foliage, 
etc , but has more definitely terminal inflorescence 

(54) Fuchsia Andrei Johnston 

(Plate 9, flg 00) 

Fuchsia Andrei Johnston, Contr Gray Herb, 75 31, 1920. 

Shrubby, the younger twigs more or less purplish red, fairly coarse, sub- 
glabrous except toward the minutely pubescent tips, 3-8 mm thick, leaves 
opposite or temate, oblong-elliptic to elliptic-obovate, mostly obtuse at base, 
abruptly acuminate at apex, membranaceous, subentire, Bparsely ciliolate, 
green and subglabrous above, paler beneath and puberulent on veins, with 
about 12 principal lateral veins on each side of midrib and with evident sub¬ 
marginal vein; blades 7-15 cm long, 3-7 (9) cm vide, petioles subglabrous, 
1-2 5 cm long, stipules deltoid, ca 1 mm long, deciduous, inflorescence a 
short lateral or terminal raceme, bracts lanceolate, 3-10 mm long, somewhat 
pubescent, pedicels slender, somewhat pubescent, 10-15 mm long, ovary 
oblong, subglabrous, about 5 mra long, hypanthium 2-3 cm long, somewhat 
enlarged at base, then 1 mm wide for about one-third its length, then gradu¬ 
ally ampliate until 4-4 5 mm wide at apex, subglabrous without, pilose with¬ 
in lower half, sepals oblong-lanceolate, 7-9 mm long, divergent, subulate for 
1.5 mm at tips, almost glabrous, petals lance-oblong, 9-10 mm long, 25-3 
mm wide, obtuse, stamens about 8 and 6 mm long, style pilose in basal half, 
exceeding sepals by 3-4 mm , stigma globose, 4-lobed, ca 1 mm thick, berry 
oblong, 6 mm. long and 3 mm wide 

Type locality, Bfo de Huannamaca, probably southern Ecuador I have 
seen two collections. Rib de Huannamaca, Andri K820, type no (F), Tambo 
de Savanilla, Andri K 818 (F, OH, NT) The leaves are large and glabrous, 
the flowers in terminal racemes 

(55) Fuchsia Lahmannil Huns, new species 
(Plato 9, Sg 81) 

Soft-wooded shrub up to 2 m high, the younger twigs dark red, mostly 
glabrous, 1-8 mm tfaiek, leaves opposite or ternate, elliptic-lanceolate or 
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-oblanceolate, aoununate or acute at both ends, rigid, subentire, glabrous, and 
dark green above, beneath paler and glabrona except for some abort approved 
pubescence on the reddish vemB, the principal lateral veins 8-12 on each side 
of midrib; leaf-blades mostly 8-10 (12) cm long, 16-3 (4) cm. 'wide; petioles 
glabrous to somewhat stngulose, 6-15 mm. long, stipules lance-subulate, 1 
mm or so long, deciduous, flowers numerous, crowded in short lateral and 
terminal racemes arranged paniculately; bracts lance-linear, reflexed, some¬ 
what pubescent, 1-2 cm long; pedicels slender, pubescent, 8-18 mm long; 
ovary narrow-fusiform, more or less stngulose, 3-5 mm long, hypanthium 
red, 24-30 mm long, 1 mm. Wide at base, then narrowed for one-third its 
length, then gradually ampliate until 3 5-5 mm wide at apex, mostly glabrous 
without and pubescent within the narrow basal portion, sepals scarlet, re- 
flexed-spreading, linear-lanceolate, glabrous, 9-10 mm long, 2 5-3 mm. wide, 
subulate for 1-2 mm at apex, petals scarlet, oblong-lanceolate, about 1 cm 
long, 2-2 5 mm wide, obtusish; stamens 7 and 5 5 mm long, anthers 1 mm 
long; style glabrous, slightly exceeding petals; stigma 1-15 mm wide, fruit 
ellipsoid, 5—6 mm. long, 3-4 mm. wide 

Frutex, 1-2 m, altus; ramulU rubris, aubgl&bris, 1-3 mm crassis, foliis opposite vel 
toraatis, ellipticO'l&ncaoUtifl vel -oblaneeolatis, acuminatia vel acutis, rigidia, sublntegria, in 
superfloie auperiore glabris, inferiors glabris vel in venia puberulentis, lambda 8-10 (12) 
cm longia, 15-3 (4) cm latis, petiolU glabris vel aubatrigulosls, 5-15 mm. longia, floribns 
muneros&s, in racemia pamculatis, bracteia ianeeo hnearttros, refiexis, pubeseentibna, 1-2 
cm longia, pedieelis tenuibos, pubeacentibus, 5-18 mm longis, ovario angusto fnsiforme, 
striguloso, 3-5 mm longo, hypontbio rubro, 24-30 mm longo, base 1 mm lato, inde angua 
tiore, lade ampliato et apiee 3 5-5 mm. lato, externe subglabro, interne pnbescente ; sepalis 
eocoinels, reflexo divergentibua, linear© lanceolatis, glabria, 0-10 mm longia, cum aplelbns 
subolatis 15-2 m longia, petalia coceinela, oblongo-lanceolatia, 1 cm. longia, 2-2 5 mm 
l&tia, obtuuaj ataminibua 7 et 5.5 mm. longia, antherls 1 nun. longia, stylo glabro, petala 
exoedentibua, stigraate 1-1.5 mm. lato , bacca eUlpsoidea, 5-3 znm long*, 3-4 mm. lata 

Type, from Loja, Zouador: east Andes of Sigsig, 1800-1800 m, Lehmann 
3498 (equal Pearce’s 235), type Field Museum 650994; isotypes GH, US A 
second coUection also from Loja ■ Bio Savanilla, east Andes of Loja, 800-1300 
m , Lehmann 7858 (F, US). The proposed species is near F Osgoodii in leaves 
and flowers, but sepals are more narrow and berry shorter; near F. Hartwegn 
in flower-shape, but glabrous and with more pointed leaves; neanF. Andret, 
but with glabrous style and narrow leaves 

(56) Fuohsia pntumayensis Munz, new speeies 

(Piste 8, Sg. S8) 

Shrub or tree, younger twigs guite glabrous, with some purplish red about 
the nodes, 2-4 mm thick; leaves opposite, lance-ovate, rather membranaceous, 
acute to obtuse at base, acute to acuminate at apex, subentire, bright green 
and glabrous above, lighter and glabrous beneath except for fine opp re ssed 
puberulence along midrib and veins, the principal lateral veins about 15, 
rather prominent beneath, the submarginal inconspicuous; blades 6-10 cm 
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long, 2.5-4 Gta wide, petioles 5-12 mm long, purplish red, somewhat Btngu* 
lose, stipules not seen; flowers several, in very short compact terminal and 
lateral almost glabrous racemes, bracts reflexed, linear-lanceolate, 8-10 mm. 
long; pedicels filiform, quite glabrous, 1-2 5 cm long, ovary linear-fusiform, 
glabrous, 3 5-4 mm long, red; hypanthium bright red, 14-20 mm long, ca. 1 
mm wide at base, then somewhat narrowed for one-third its length, then 
gradually ampliate until 2 5-3 5 mm wide at summit, glabrous without, pilose 
within lower portion; sepals scarlet, divergent, 7-9 mm. long, 3 mm. wide at 
base, subulate at apex for 1-15 mm., glabrous; petals scarlet, oblong, 6 mm 
long, about 8 mm. wide, rounded-obtuse at apex; stamens 5 and 3 5 mm. long, 
style glabrous, barely equalling petals; stigma ca 1 mm thick, fruit oblong- 
ellipsoid, about 2 5 cm long. 

Frntex vel arbor, ramulia glabria, anbrubris, 2-4 mm. dlametro; follia oppositU, lanceo 
Iftto ovatla, membraaaceia, bail acutia vel obtuals, apice acutis vel aouxninatia, aubintegrie, 
in snporfieie aupenore glabria, mferlore in venia strignloaia, lamims 6-10 cm, longia, 2 5-4 
cm latia, petiolia 5-12 am. longia, aubatrlgulosla; racemla brevibua, compaotia, terminallbua 
et lateralibua, aubglabria, bracteta reflexta, lineari-lanoeolatia, 5-10 mm longia, pedicelHa 
glabns, 1-2 5 cm. longia, ovario llneare fuaiforme, glabro, 8.5-4 nun longo, rubro, bypan 
thio rubro, 14-20 mm. longo, baai 1 mm. lato, inde angtutiore, inde ampllato et apice 
2 5-8 5 mm lato, externa glabro, interne piloao, aepalia coccineia, dlvergentibua, 7-9 mm 
longia, baai 1 mm latia, glabria, petalis coccineia, oblongia, 6 mm longia, 8 mm. latia, apice 
rotundatia vel aubobtueis; atamlmbua 5 et 8 5 mm latia, style glabro, potato non excedent 
lbuaj atigmate 1 mm dlametro, bacca oblongo-ellipaoidea, circa 25 mm longa 

Type. Oomuiaria del Putumayo: Cocoa, Colombia, May 23, 1935, H 
Garcia B 4639, U S Nat Herb 1593482 This is rather a fragmentary speci¬ 
men and had almost finished flowering, so that the last late flowers may be 
somewhat small for the species A second specimen, Plafiada de Minchoy, 
Gmtrecasas 11436 (US) It seems near F. Lehmannn m having lateral and 
terminal compact racemes, being glabrous, having subulate sepal-tips and 
glabrous style. But it has more veins, too long a berry, too long pedicels and 
too short a hypanthium. 

(57) Fuohlia Hartwegii Bentham 
(Plate 9, Jig, 88) 

Fuohtta HartwigU Bkntbav, PI. Hartw, 170,1945 

Shrub or small tree, the younger branches slender, more or less purplish- 
red, pubescent, sometimes also with some longer hairs; leaves in 3’s or 4's, 
elliptic-oblong, rounded to obtuse at base, obtuse to abruptly acuminate at 
apex, subentire or inconspicuously and remotely denticulate, membranaceous, 
darker green and appressed-pilose above, paler and pilose beneath especially 
on veins, principal lateral veins 14-16 on each side of midrib, submargmal 
vein present; leaf-blades mostly 4-10 cm. long, 2-4 (55) cm wide, petioles 
appressed-pilose, slender, 5-85 mm. long, stipules subulate-deltoid, 15 mm 
long, deciduous, flowers numerous in terminal pyramidal leafy-braoted, 
pendulous panicle 5-15 cm. long; bracts broadly elliptic, 8-25 mm long; 
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pedicels slender, pilose, 5-10 mm. long; ovary ovoid, oppressed-pubescent, 
about 3 mm long, hypanthium red, tabular, sparsely pubescent without, 
pilose within lower half, 14-2 cm long, 1.5 mm wide at base, then somewhat 
narrowed, then gradually widened until 4-5 mm wide at apex; sepals orange- 
red or scarlet, linear-lanceolate, spreading-divaricate, 8-9 mm. long, barely 
2 mm. wide, acuminate, with subulate tips less than 1 mm long, pubescent on 
backs, petals red, linear-lanceolate, 8-9 mm long, 2 mm wide, acute, gla¬ 
brous, stamens 10 and 8 mm. long, anthers 15-2 mm long, style slender, 
glabrous or somewhat pubescent m lower part, equalling or exceeding sepals 
by 3-4 mm, stigma globose, about 1 mm broad; fruit round-ellipBoid, up to 
7 mm. long 

Type locality, Colombia * “In sylvis prope Pitayo et Huambia ” A species 
of southern Colombia, where it grows at between 2000 and 3000 m, it seems 
near F Lehmann tt, F ovalts, etc, m its general features * terminal inflores¬ 
cence, short hypanthium, etc., but has its own characteristic pubescence, leaf- 
size, pedicel-length, and the like Representative material is as follows, 
COLOMBIA. Caldas. Dawe 741 (NY, US) Huila. “Balmllaa” m Rio Bal- 
sillas, Busby and Pennell 789 (NY, US) El Cauca near Pitayo and Huam- 
bia ,Hartweg 994, type no. (fragment F), (photo Berlin specimen F, POM), 
central Andes of Popay&n, Lehmann 5613 (F), Coconuco, Kilhp 6829 (GH, 
NY, US); near Purac6, Lehmann 3503 (F, US), San Isidro, Purac4, Pennell 
and KMip 6460 (GH); Canaan, Mt Purac6, Pennell and Ktlhp 6502 (QH), 
del p&ramo a Puraefi, matorrales en Chiquin, P6ree Arbcl&ez and Cuatreeasas 
5973 (US) 

(58) Fuchsia ovalls Ruiz and Pavdn 
(Plate 10, fig. 64) 

Fuehtiaovalti Ruiz and PavCn, FI Pernv,8 87,pi 824, fig a, 1802 
P polyanthella Johnston, Oontr Gray Herb, 76 80, 1025, I have eeen type material of 

both this and ovali*. 

Erect or somewhat scandent, semishrubby, up to 1 m tall, rather sparsely 
branched, the younger branches 3-6 mm thick, more or less dark, pilose to 
almost glabrous, leaves opposite or ternate, membranaceous, broadly elliptic 
to oblong-ovate or obovate, obtuse to acute at base, abruptly acuminate at 
apex, entire to inconspicuously denticulate, darker green and hirsute-stngose 
above, paler and hirsute beneath especially on veins, with about 15-17 prin¬ 
cipal lateral veins on each side of midrib and with submarginal vein; blades 
mostly 8-15 cm long, 5-8 cm wide; petioles pilose, 2-5 cm long, stipules 
subulate-deltoid, 2-5 nun long, quite persistent; flowers in mostly axillary 
racemes up to 1 dm long, bracts lanceolate, 1-15 cm long, pilose; pedicels 
1-15 cm long, glabrous to pilose; ovary ellipsoid, 5-7 mm. long, glabrous to 
sparingly pilose, hypanthium 18-15 mm long, scarlet, 15-2 mm. wide at 
base, then narrower until gradually widened to summit where 8.6-4A mm 
wide, glabrous to sparingly pilose without, villous within lower half; sepals 
lanceolate, acute, somewhat divergent, 9-11 mm. long, acute, not subulate, 
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glabrous to somewhat pilose; petals obovate-oblong, obtuaiah, 7-8 nun. long, 
stamens 5 and 4 mm long, filaments violet, anthers 1 mm. long, style glabrous, 
extending to sepal-tips, stigma subglobose, about 1 mm. broad; berry oblong, 
red-purple, somewhat 4-angled, about 1 cm long, 4 mm wide 
Type locality, Muna, Hu&nuco, Peru The species is characterized by its 
large leaves which are pilose on both surfaces, by its lateral racemes, lance¬ 
olate bracts, and hypanthium 15 mm long 1 have seen the following collec¬ 
tions, PERU • the Rum and Pav6n collection from Madrid Herb (F), from 
Geneva Herb (photo F, POM) Htianuco Huallaga und Muna, 2800-2900 
m., Weberbauer €721 (F) ; Muna, trail to Tambo de Vaca, 2600 m, Macbride 
4290, type number polyanthella (F, GH) 

(59) Fuehsia asperif olia Krause 

Fuohaia aaperifolta Krause, Fedde Bep Nor 8p, 1 169,190S 

Low shrub, up to 5 dm tall, simple or few-branched, the young twigs dark, 
densely pilose, leaves opposite or ternate, membranaceous, broadly elliptic 
to elliptic-obovate, acute at both ends, subentire, hirsute on both surfaces, 
especially on veins beneath, with about 15 principal lateral veins on each side 
of midrib, submarginal vein present, blades 4-10 cm long, 2-5 cm wide, 
petioles hirsute, 2-5 cm long; stipules subulate, deciduous, flowers in dense 
usually terminal hirsute raceme, bracts apparently lanceolate, pedicels ap¬ 
parently scarcely 5 mm long, ovary about 6 mm long, pilose; hypanthium 
dark red, 2-2 5 cm long, slightly bulbous at base, then narrowed and gradu¬ 
ally widened until 5-6 mm wide at apex, hirsute without, pilose within, 
sepals ovate, acuminate, 7-8 mm long, petals scarlet, narrowly obovate, aeut- 
ish at apex, 8-9 mm long, stamens included, style equaling sepals, stigma 
subglobose, 4-lobed, fruit not seen 

Type locality, Peru Amazonas between Tambos Bagaz&n and Almirante, 
east of Ghaohapoyas, at 2700 m ; type Weberbauer 4445 at Berlin (photo F, 
POM) Having seen only a photograph, I do not have many details, the species 
seems near to F ovahs, but with more terminal inflorescence, is more hirsute 
throughout and with shorter pedicels 

(60) Fuchsia pilosa Fielding and Gardner 

Fuehrta pilota Field and Gardner, Sort PI, 1, pi 27,1844, Macbride, Field Mo* Nat 
HUt., Bot 18, pt. 4, no 1 S61,1941. 

Shrub, thinly white-pilose on young branches, leaves, petioles, hypanthia, 
etc , leaves ternate, oblong-lanceolate, acute at base, acuminate at apex, min¬ 
utely denticulate, the blades 6-9 cm long, 18-2 cm wide, one of each whorl 
somewhat larger than the other two, two of petioles at each node 5-7 mm 
long, the third at least 2 cm long, flowers in terminal racemes which become 
1 or more dm long, bracts like reduced leaves and 1-2 5 cm long, pedicels a 
few mm long; flowers scarlet, crowded, hypanthium apparently about 22 
mm long; sepals oblong, 8-9 mm long, prominently subulate at apex, petals 
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obtuse, wider than sepals, almost equaling them; style included; fruit oblong, 
4-angled, less than 1 cm long 

Type locality, Taulia, Amazonas, Peru. type Mathews 1483, which I have 
not seen Maebride separates this species on the basis of its unequal petioles 
and leaves, one at each node being larger than the other two It would seem 
from the description to be near to F aapenfolta and the two are perhaps dis¬ 
tinct from each other because of the unequal leaves 

(61) Fuchsia glaberrima Johnston 
(Plate 10, fig 55) 

Tuohgxa glaberrima Johnston, Contr Gray Herb, 75 32 ,1925 

Shrub, younger twigs slightly reddish, 3-5 mm thick, not branched, gla¬ 
brous except for very minute scarce appressed-puberulence near tips, leaves 
opposite, firm, elliptic-oblanceolate, tinged reddish purple, obtuBe at base, 
acuminate to acute at apex, entire, quite glabrous, with 13-15 pnneipal lateral 
veins on each side of the midrib and with inconspicuous marginal vein, blades 
10-20 cm long, 4-8 cm wide; petioles up to 5 (8) mm long, stipules connate, 
often reflexed, quite persistent, 2-2 5 nun long, inflorescence a short terminal 
raceme, bracts lanceolate, 1-3 5 cm long, pedicels Btout, 5-7 mm long, min¬ 
utely oppressed puberulent; ovary fusiform, 6-9 mm long, hypanthium 
bright red, 2 5-3 cm long, about 2 mm wide at base, then very little con¬ 
tracted, then widened until 6-7 mm. wide at apex, almost glabrous without, 
densely pubescent throughout within, sepals scarlet, obong, 9-11 mm ong, 
4—5 mm wide, obtusish; petals scarlet, broadly obovate, 9 mm long, rounded 
at apex, stamens 5 and 3 5 nun long, anthers 15 mm long; style densely 
pubescent much of its length, almost equaling sepals, stigma 4-lobed, 2 5 mm 
thick, fruit not seen 

Type, ECUADOR Prov Tungurahua Valley of Pastaaa River, between 
Bafios and Cashurco, 1300-1800 m , type number H\tchcock 81750 (GH, NT, 
US) Diels, Bibl Bot 116 119,1937, refers here a Raimondi collection from 
Amazonas, Peru This species is like F spectabihs in its broad petals, but has 
a shorter hypanthium, like F aspenfolia in general appearance, but more 
glabrous and with more sessile leaves 

(63) Fuchsia macrophylla Johnston 

(Plat* 10, fig. 56) 

Mm maerophyUe Johnston, Contr. Gray. Herb., 75.85,1885 

Shrub up to 3 m. tall, openly branched, the younger twigs 3-8 mm thick, 
with some dark red or purplish tinge, subglabrons to finely strigulose-puberu- 
lent toward the tips; leaves opposite, thick-membranaceous, elliptic, gradually 
attenuate and subacuminate at base, somewhat abruptly’ acuminate at apex, 
subentire, dark green above, paler beneath, subglabrons on both surfaces 
except for some minute puberulenee along the veins, principal lateral veins 
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14- 18 on each side of midrib, submarginal well developed; blades 7-15 (18) 
cm long, 3-5 (6 5) cm wide, petioles 1-4 cm long, stipules dark, lance- 
subulate, 1.5-2 mm long, deciduous, inflorescence mostly of short axillary 
sometimes terminal racemes, often only a few cm long and with few flowers; 
bracts lanceolate or wider, 5-15 mm. long j pedicels slender, minutely strigu- 
lose, 5-20 mm long, ovary ellipsoid, 4-5 mm long, hypanthmm scarlet, 18-23 
mm long, 15-2 mm wide at base, then narrowed, then gradually ampliate 
until 4-5 mm wide at apex, finely appressed-puberulent Without, pilose 
within, sepals divergent, oblong-lanceolate, red with green tips, 7-8 mm long, 
3 mm wide, appressed-puberulent on backs, apices subulate for 05 mm ; 
petals bright red, oblong-oblanceolate, 8-9 mm long, somewhat mucronate at 
apex, stamens 6-8 and 3-5 mm long, anthers 15 mm long, Btyle pubescent 
near base, scarcely extending to sepal tips, stigma 4-lobed, 15 mm thick, 
fruit dark red, subglobose to somewhat elongate, 8-10 mm long 

Type locality, Haeienda Schunke, La Merced, Dept Junin, Peru This 
species is near F Andrei in leaf-size, ptiberulenoe, etc, but has more narrow 
and attenuate-based leaves, longer fruit, and more southern range I have 
seen, from PERU Huanuco Distrito Churubamba, trail Puente to Exito, 
Pampa Hermosa, 1750 m, Mexia 8143 (F, OH, NY, US) Junin La Merced, 
Macbnde 5616, type no (F, OH, US), Pichis Trail, 1600m, Ktlltp and Smith 
25436 (F, OH, NY), Enefias, Killip and Smith 25784 (OH, NY, US) Aya- 
cucho Ccarrapa, between lluanta and Rio Apunmac, 1500 m, Kilhp and 
Smith 22353 (F, OH, NY), 22336 (NY, US) Cuzco Prov Paucartambo. 
Rio Tambomayo, bet Tambomayo and Consuelo, 1100-1400 m, West 7113 
(OH) 

(63) Fuchsia sessilifolia Bentham 

(Piste 11, flg 57) 

Fuchsia sessth/olta Bkntham, PI, Hartweg, 170,1845 

Slender, erect shrubs to small trees, the ultimate branchlets purplish red, 
2-5 mm thick, glabrous except for the minutely stngulose-puberulent 
younger parts, leaves rather remote, in whorls of 3 or 4, elliptic-lanceolate to 
narrowly elliptie-ovate or -obovate, rounded to obtuse at base, acuminate at 
apex, remotely serrulate, rather coriaceous, glossy green and quite glabrous 
above, as well aB minutely puberulent on the impressed veins, glabrous and 
paler beneath, or puberulent on the veins, principal lateral veins 15-20 on 
each side of midnb, submarginal vein evident; blades 8-15 cm long, 2 5-4 
(5) cm wide, petioles 2-4 mm long, strigulose-puberulent, stipules subulate- 
deltoid, about 1 mm. long; inflorescence terminal, drooping, racemose-panicu¬ 
late, 1-2 dm. long, eaneoeent-strigoae, conspicuously bracted, bracts mostly 

15- 2.5 cm long, ovate-elliptic; pedicels stngulose, slender, 3-5 mm long, 
ovary oblong, stngulose, 4-6 mm long, hypanthium scarlet, 13-16 mm. long, 
15 mm wide at base, then very little narrowed, then gradually ampliate until 
4-5 mm. wide at summit, finely stngulose-puberulent without, pilose within 
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most of its length, sepals lanceolate, acuminate, divergent, greenish red, 
atrigulose on backs, 8-10 mm long, subulate for almost 1 nun at tips, petals 
scarlet, oblong, 9-10 mm long, 3 mm mde, acutiah, glabrous; stamens ca 7 
and 5 mm. long; anthers 1 mm long, style glabrous, extending almost to ends 
of sepals, stigma about 1 mm thick; berry oblong, 10-12 mm long, 5-6 mm. 
thick, somewhat 4-angled 

Type locality, “in sylvis Guayan in dedivitate occidentali montia Pichm- 
cha,” Ecuador The species seems to me to be near F. Hartwegn in inflores¬ 
cence, hypanthium, etc, but differs in the long, subsessile, narrow, rather 
glabrous, Arm leaves, short pedicels, conspicuous inflorescence It grows in 
southern Colombia and northern Ecuador at altitudes of from 2000-3600 
meters Representative material is, COLOMBIA Antioquia Dauro, Choco, 
near Medellin, Toro 1168 (NT). Caldas Buenavista-Qumdio, An dr4 «n 1876 
(P, GH, NT) Tolima Prov de Mariquita, El Gallego, Tnana 3813 (US), 
Holton \n 1853 (NT) Huila Cordillera Central, east of Neiva, Busby and 
PenneU 687 (NT, US), Cordillera Oriental, vertiente occidental, entre Gabi- 
nete y Andalucia, Cuatrecasas 8586 (US) Cauca Valle de Quintero, near 
Pitaio, Pttticr 1437 (NT, US), Canaan, near Mt Purac6, Pennell and Kttitp 
6674 (GH, NT, US); Paletara to CalagualA, PenneU 7111 (GH, NT, US) 
Naniio woods near Pasto, Jameson 432 (US) Putumayo above El Eneavo, 
Laguna La Cocha, Balls 7321 (US) ECUADOR Carchi Canton Tulean 
near Pun, Mexia 7597 (POM, US) Pichincha* sive Andium Quitensium, 
Jameson under Couthouy (GH) 

(64) Fuchsia sylvatioa Bentham 
(Plate 11, flg. 08) 

Fuohsto aylvatica Bsntham, PI Hartweg, 178,1848 

F nigncana Lin men, FI de Serres, 84r 1, S pi 481,1848, see diecuuion below 
F atrorubra Johnston, Contr Gray Herb, 76 81,1928,1 cannot maintain, although sepals 

and petals are somewhat short 

Low shrub, more or less scandent, openly branched, the ultimate twigs pur¬ 
plish, minutely oanescent stngulose, 2-4 mm. thick, leaves opposite to ternate, 
elliptic to elliptic-ovate or -obovate, obtuse to acute at both ends or sub- 
acuminate at apex (subentire or inconspicuously denticulate, membranaceous, 
deep green and stngulose above, paler and more densely stngulose beneath, 
veins reddish, the principal lateral ones 11-15 on each side of midrib, sub¬ 
marginal present, leaf-blades 3-10 cm. long, 15-5 (6) cm. wide, petioles 
stngulose, 6-20 mm long; stipules subulate-deltoid, 1-15 mm. long, some¬ 
what persistent; flowers on terminal or lateral pendant strigulose racemes, 
bracts ovate to oblong to suborbieular, 1-2 5 cm long, pedicels slender, stngu- 
lose-canescent, 5-9 mm long, ovary narrowly ellipsoid, 4-6 mm long; hypan¬ 
thium 14-19 mm long, ca: 15 mm thick at base, gradually ampliate until 
2 5-3 mm wide at summit, more or less canescent-strigulose without, densely 
pilose within; sepals pink or pale red, divergent, linear-lanceolate, 6-9 mm 
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long, acute, not subulate at apex, strigulose on backs; petals crimson to purple 
red, oblong, 7-9 mm long, acute, stamens 4-6 and 6-5 mm long, anthers 
1-15 mm long, style glabrous, scarcely reaching sepal-tips; stigma 4-lobed, 
2 mm unde, berry oblong, 12-14 mm long, 4 5-6 mm thick. 

Type locality, “In sylvis Guayan m declmtate occidental montis Pichin- 
cha,” Ecuador It is near F sessthfolta in puberulence and short pedicels, but 
has broader leaves and more pubescent twigs. I have not seen the type of 
F ntgnoans from M4nda, Venezuela, but the three Jahn specimens seem to 
agree with the description Though these come from much farther north than 
the general range of F sylvahca, I cannot separate them unless I see the 
labels. Perhaps these Venezuela specimens have slightly looser pubescence 
and fruit about 2 mm longer Representative material of sylvatxca, VENE¬ 
ZUELA M£nda • P&ramo de Ancagua, 2500 m, Jahn 1038 (US); between 
Bocon6 and Campo Elias, 2000 m, Jahn 14 (US), selva amba de Palmira, 
2600 m, Jahn 509 (US) COLOMBIA * Antioquia • Santa Elena, Archer 1195 
(US), Medellin, Toro 972 (NT). Caldaa Rio Santa Rita, Salento, Ktlhp and 
Eaten 8966 (GH, NY, US), Salento, Pennell and Haeen 10144 (GH, NY, 
IJS), Quindio, Dawe 769 (NY, US), Santa Elena, above Santuario, Pennell 
10313, type no atrorubra (GH, NY) Cundimarca * Fomeque, Dawe 352 (US) 
Tolima* La Mediacidn, Quindio, Trvxna 3511 (US), Rio Toche to Maehin, 
old Quindio Trail, Ktlhp and Eaten 9564 (GH) ECUADOR* Pichincha 
w slope Mt Pichincha, Jameson 190 (GH), Eartweg 984, Geneva specimen 
US), between Cosanga and Baeza, 2000 m, Uexta 7337 (US); Rio Mapoto, 
(photo P, POM) Tungurahua Canton Quito Alaspongo, Mexta 7703 (POM, 
Penland and Summers 282 (P, POM) 

Section 3 KIERSCHLEGERIA (Spach) Munz, new comb 

KiertcUegeria, as genus, Space, Nouv. Ana Sci nat, (8), 4 170, 1888, aa subsect, 

Evmioaat, Gen PI, 1193,1840 

PedicdB axillary, pendulous, seeds angled Leaves sparse or subverticillate, 
thickened petiole-base persistent and becoming spine-like Sepals reilexed, 
little shorter than hypanthium 

One species, Fuchsia lyctotdes Andr 

(65) Fuchsia lycioides Andrews 
(Plato 11, fig 69) 

Fveheia lyouMes Andb , Bot Bep, II, pi, 120,1800, Bot Mag, 25 1024,1807 
F rosea Bum and PavOe, PI Perur., 3 88,1802 
F. spinosa P&B8L, Bel Haenk., 2 26, pi 81,1835 

F rosea m spinosa Bkices, Anal Umv Chile, 98 486,1897, II de Chile, 2.268,1898. 

Shrub up to 8 m tall, the older branches stout, grayish, knobby with dwarf 
lateral branches, intricately branched and with some of the twigs dull-spmoee 
at their ends, younger twigs more slender (2-3 mm thick), fairly straight, 
reddish, subglabrous with short sparse pubescence especially toward tips, 
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beset alter the leaves are shed by the persistent thickened woody bases of the 
petioles which form heavy dull spines 15-2 mm long; leaves alternate, nu¬ 
merous, the blades lanee-ovate to ovate, 6-24 mm long, 8-15 mm. wide, sub¬ 
entire, acute to obtuse at both ends, glabrous except sometimes at tips and 
margins, somewhat paler beneath, petioles slender above the thickened base, 
glabrous to pubescent, 5-15 mm long, stipules apparently fused with petiole 
base; flowers axillary, solitary, pedicels filiform, 5-8 mm long, glabrous to 
puberulent, ovary rounded, 15-2 mm long, hypanthmm glabrous without 
and within, red, subaylindric, 4-7 mm long, 2-25 mm wide, sepals 4, red, 
lanceolate, acuminate, spreading-reflexed, glabrous or somewhat pubescent, 
4-7 mm long, petals purplish, obcordate, 3-4 mm long, episepalous stamens 
about as long as petals, epipetalous somewhat shorter, style glabrous, reddish, 
about as long as sepals, stigma somewhat 4-lobed, about 1 mm wide, berry 
blue-black, subspheric, 4-6 mm thick 

Type locality given as “North-west coast of Amenea,” but undoubtedly 
Valparaiso, Chile, near which most specimens of the species have been col¬ 
lected It apparently grows on dry slopes near the sea, mostly in the provinces 
of Coquimbo and Aconcagua Representative material, CHILE Fray Jorge, 
Skattsberg 798 (NY), Mufioz P no B-217 (GH), Werdermann 1526 (B), 
Bermnger 621 (B), Punta de Teatmos, West 3921 (GH), Coquimbo, Oaudx- 
chaud 77 (B, G) Santiago Santiago, Oermatn in 1856-57 (G), Concon, 
Poeppig 123 (B) Acbncagua Valparaiso, Macrae vn 1825 (G), Bertero 1006 
(G, GH), Oaudtchaud 248 (F, G), Busby 1800 (F, NY, US), Laguna Verde, 
near Valparaiso, Looser 2290 (POM), Oaraventa 1641 (GH), Choapa, near 
Los Vilos, Mr and Mrs J N Bose 19280 (NY, US), Papudo, Looser 2291 
(POM) 

Section 4 8KINNERA (Forst) DeCandolle 
Sktnntra (Foust.) DC , Prodr , 8 39,1828, Enduchuh, Gen PI , 1183,1840, Bcnth and 

Hoox, Gen PI, 1, pt 2 791,1862, Biuumr In Eng) and Prantl, Die nat Pdansenfam, 

III, 7.219,1893 

as genus, Foust , Char Gen, 67, pi 29,1776 

Hypanthium infundibuliform, swollen above ovary Sepals reflexed Petals 
small and scale-like or wanting Filaments long, exserted Fruit many-seeded, 
seeds very small, much crowded, m 2 or more rows Stigma subeapitate, some¬ 
what 4-lobed Pedicels axillary, pendulous, Leaves alternate 

Type species, Fuchsia excorticata (Forst ) L f 

Kir to Sraciss or SaonoN SKINNEBA 

A Petals 2-4 nun long, plant very woody, varying from a llano to an erect shrub or tree, 
leaf blades whitish beneath, 1-9 cm long 

B Trees, leaf bladee 2-9 cm long, with about 10 principal veins on each side of 
midrib 

C Leaves oblong ovate to lance-ovate, sente to acuminate at apex, somewhat 
pilose beneath on midrib. New Zealand ... - , . 66. F. eaeeortioata 
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00. Leave* elliptic to elliptic obovate, rounded to obtuee at aptw, glabrous beneath 
Tahiti . 67 F eprtandroidee 

BB Not trees, leaf blades 1-4 cm. long, with 3-8 main vein*. 

C Erect shrub; leaves oblong ovate, blade* moqtty 2-4 cm long 68 F Cdleneoi. 
OC Liane, leaves auborbieular, blades mostly 1-8 cm long 69 F ptrsoandens. 
AA Petals lacking, plant small, procumbent, wth very slender stems; leaf-blades less white 
beneath, 0 5-1.8 cm long 

B Sepals acuminate, style about as long as stamens, hypanthlum tubulnr-eampan 
ulate, 7-8 mm long , i 70 F* procumbent. 

BB Sepals obtuse, style not asserted from hypanthium, hypanthhim eompanulate, 
6-7 mm long. . , 71 F Kirkii 

(66) Fuchsia excortioata (Forster) L f 
(Plate 11,flg 00) 

Skmnera exoortujata Fobst , Char Gen, 58, pi 29,1776 

Fuchsia excortwata (Fobst ) L f , Suppl, 217,1781, LlkdlBV, But Beg, 10 857, 1824 

Wide-spreading tree 10 m tall, with papery exfoliating light brown bark , 
young twigs subglabrous to puberulent, subterete, more or less reddish in 
color, leaves alternate, oblong-ovate to lance-ovate, rounded to subcordate at 
base, acute to acuminate at apex, usually somewhat gland-denticulate, green 
and almost glabrous above, whitish and generally glabrous beneath except 
for some pilosity along veins and margins, blades 3-9 cm long, 16-3 cm. 
wide, with about 10 principal veins on each side of midrib and with sub- 
margmal vem, petioles puberulent, 1-15 (4) cm long, stipules ovate, acumi¬ 
nate, puberulent, less than 1 mm long, deciduous, flowers solitary, axillary, 
pendant, at first green, then purplish red, pedicels capillary, puberulent, 
6-15 mm long, ovary subglabrous, 5-6 mm long, about 1 mm thick, hypan¬ 
thium 4-angled, 8-15 mm long, subglabrous without and within, 2-6 mm 
wide at very base for 1-2 mm , then 15-2 mm wide and gradually ampliate 
until 4-10 mm wide at summit, sepals spreading to reflexed, ovate-lanceolate, 
glabrous, acuminate, 8-14 mm long; petals dark purple, erect, 2-4 mm long, 
elliptic, lanceolate, aeutish, stamens erect, the episepalous 6-9 mm. long, the 
others somewhat shorter, anthers blue, 1-2 mm long, style glabrous, about 
equalling sepals, stigma subentire, 2 mm. long, yellowish, berry ellipsoid, 
about 1 cm. long, dark 

Type locality not given, species ranging through New Zealand. Representa¬ 
tive material, NEW ZEALAND. North Island * Auckland Waikowhai, Mm 
Maekte in 1932 (NY); Auckland, Petrus 4110, in 1898 (NY), Meebold 9928 
(NY). Wellington Folding, Allan in 1924 (NY), in 1928 (CAS) $ Wainui- 
o-Mata, Meebold 4819 (BISH), Khandallah, Self in 1941 (POM, WELT) 
South bland. without definite locality, Kvrlt (F) Otago • Dunedin town-belt, 
Colby, DJV, from Herb D Petrie (OH), cliff west of St Clair, Prue Cottier, 
per M Need, 188 (BISH) j Nelson, Kirk 253 (GH), Mane Neal S (BISH), 
Canterbury • Kaiturea Valley, Bank’s Peninsula, CoeJtayne 4111 (NY), So 
Canterbury, edge of forest on Hunter Hills, Anderson'207 (F, NY). 
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(67) Fuohsia cyrtandroides Moore 
(Plate 11, fig. 61) 

Fuchsia cyrtandroides Moore, B P, Bishop Museum, Ocoaslonal Papers, 16.19,1940 

Tree up to 6 m tall, the young twigs quite glabrous; leaves mostly alternate, 
broadly elliptic to elliptic-obovate, green above, white beneath, glabrous, 
rounded to obtuse at base and apex, subentire to obscurely denticulate, with 
about 10 principal veins on each side of midrib and with indefinite sub¬ 
marginal vein; petioles 8-14 mm long, blades 2-9 cm. long, 2-5 5 cm wide, 
stipules apparently ovate, deciduous, flowers solitary, axillary, rose-magenta, 
pedicels 1.5-2 5 cm long, ovary fusiform-clavate, 6-7 mm long, 2 mm. thick, 
hypanthium about 1 cm long, tubular-campanulate, glabrous, 2-2 5 mm wide 
at base and gradually ampliate to 5-6 mm at summit, sepals spreading, 
lanceolate, subacuminate, 10-14 mm long, 4-6 mm wide, petals erect, oblong- 
ovate, 4 mm long ?, stamens about as long as sepals, the epipetalous slightly 
shorter, style slightly exceeding stamens, glabrous, stigma 15 mm long, 
somewhat 4-lobed, berry black, ellipsoid, about 1 cm long 
SOCIETY ISLANDS * Tahiti Orofena, south side, rain forest, 1500 m, 
May 14,1927, MacDantels 1315, type coll (BH, BISH), at 1600 m, St John 
and F Osh erg 17005 (BISH) The species is very near F excorttcaia in its 
arborescent habit, large leaves which are white beneath, and m the size and 
shape of the flowers It differs from that New Zealand species, however, in 
having the leaves proportionately wider, more obtuse and less pubescent. 

(68) Fuchsia Oolensoi Hook f 
(Plate 12, fig 02) 

Fuchsia Colensoi Hook, r, Hondb. New Zealand FI., 728,1807; Trane, and Proa. Now Zea 
land Inet, 1892 20, pi 19, flg 4,6,1898 

Small branching erect shrub, with ultimate twigs very slender, puberulent, 
leaves oblong-ovate, rounded to subcordate at base, obtuse to subacuminate at 
apex, subentire, green and glabrous above except for fine stngulosity on 
impressed veins, white and glabrous beneath except for some pilosity on main 
veins, short-mliate, principal lateral veins 6-9 on each side of midrib, petioles 
very slender, 5-10 (20) mm long {blades 1-4 cm long, 0.5-2 cm wide, pedicels 
filiform, 5-10 mm. long; ovary ellipsoid, about 5 mm long, 2-25 mm wide, 
hypanthium 8-10 mm. long, 2-2 5 mm wide at base, then 1-15 mm wide and 
rapidly ampliate until 5-7 mm, red, quite glabrous; sepals greenish to reddish, 
spreading-reflexed, lanceolate, 7-15 mm long, petals purple, 2-8 mm. long, 
stamens almost equaling sepals or about two-thirds as long, epipetalous; style 
exserted by 2-5 mm ; stigma 1.5-2 mm wide; berry oblong, at least 8 mm. 
long 

Type locality, North Island, New Zealand Material seen, NEW ZEA¬ 
LAND North Island s Papaitonga, in Kahikatea forest, Oliver tn 1941 (PpM, 
WELT), Wammometa, Wellington, collector not given (WELT, photo 
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POM); Levin, Wellington, Oliver in 1941 (POM, WELT) South Island. 
Kaikoura, Kirk (GH); Pelorus, Kirk, (P); Otago: Port Chalmers, Petrie 
4109 (NY) This species is very near to F excortiaata and not surety distinct 
With inadequate material I am following what seems to be a tendency among 
New Zealand botanists, namely to recognize these several Fuchsia segregates 
as species 

(69) Fuchsia persoandens Cockayne and Allan 
(Plats IS, flg 68) 

Fuohsia persoandens Cockayne and Allan, Trans Proc. N. Z Inst., 57 58,1027 
Climbing shrub, the main stems few-branched, the twigs appressed-puberu* 
lent, slender; leaves orbicular-ovate, subcordate at base, acute at apex, sub- 
entire to sinuate-denticulate, subglabrous above except for possible minute 
puberulence along the impressed midrib, whiter and subglabrous beneath, 
short-ciliate, with about 3-6 main veins on each side of midrib, blades 1-2.5 
cm long, almost as wide, petioles almost filiform, 1-2 cm long, pedicels fili¬ 
form, about 1 cm long; flower much as in F Colensot, the hypanthium about 
9 mm long, inflated at base, etc , sepals about 7 mm long; petals 2 5 mm long, 
berry dark purple, subcylmdnc, about 1 cm long, 5 mm thick 
Type locality, “forests near Feilding,” North Island, New Zealand Material 
seen, NEW ZEALAND North Island Palmerston North, Zobro 3471 
(CAS); Feilding, forest margin, H H Allan, Aug 1924 (NT); Sinclair 
Head, Wellington Harb, Healy 1 and 2 (POM, WELT) A second sheet from 
Feilding also at New York is an mtergrade with F. ezcorttcata, with longer 
and more oblong leaves which are pilose beneath on the veins, it may be a 
hybrid 

(70) Fuchsia procumbent R Cunningham 
(Plftte 12, fig. 64) 

Fuohsia procumbent R. Otrcw., Ann Nat Hist, 3*81,1889 

F prostrata Sxiht, Bull. Sob. Linn, Par 11270,1880, apparently a name for the above 

Procumbent, woody, with very slender glabrous stemB, leaves alternate, 
not crowded, petioles very slender, channeled and pubescent above, 16-3 em 
long, stipules minute, ovate, deciduous, blades snborbicular to round-ovate, 
subcordate at base, serrulate, subglabrous except on pubescent margin and 
veins of lower surface, somewhat paler beneath than above, 1-18 em. long, 
sometimes somewhat wider, with about 6 principal veins on each side of mid¬ 
rib ; flowers solitary, axillary, pedicels slender, subglabrous, scarcely 1 cm 
long, ovary 8-4 mm. long, fusiform-olavate, hypanthium apparently dark 
red, tubular-eampanulate, 7-8 mm long, constricted above ovary, then 
abruptly dilated to about 8 mm wide, then more gradually until 6 mm. wide 
at summit, glabrous without and within; sepals reflexed, green, lance-deltoid, 
acuminate, 8 nun. long, 2 6 mm. wide, petals lacking; stamens slightly un¬ 
equal, erect, ea 4 and 6 mm long, anthers 1 mm or slightly longer, style 
glabrous, about aa long as stamens, purplish, stigma 16-2 mm thick, fruit 
not seen 
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Type locality, North Island, New Zealand, “around the village of Matauri 
on the east coast opposite the Cavallos Isles ” Material seen, NEW ZEA¬ 
LAND . North Island, garden specimen, Khandallah, Sutherland «n 1941 
(POM) South Island Canterbury Christchurch, Laing’s Garden, Meebold 
25160 (BISU), Timaru, park gardens, Anderson 35 (NT). 

(71) Fuchsia Kirkii Hooker f 

Fuchsia Kirkii Hook f ex T Kirk, Trane New Zealand Inst, 1 02,1808, Icon PI, 11 06, 
pi 1088,1871 

With prostrate habit and slender sterna of F procumbent; petioles 1-15 
cm long, blades 5-10 mm long, orbicular-cordate; pedicels ea 5 mm long, 
ovary ca 3 mm long, hypanthnun cftmpannlate, 6-7 mm long, 5-6 mm wide 
at summit, sepals reflexed, oblong, obtuse, 5 mm long, 2*5 mm wide, petals 
0, stamens 3-4 mm long; style included in hypanthium, stigma less than 0 5 
mm wide 

Type locality, Great Barrier Island, New Zealand Specimens seen, NEW 
ZEALAND North Island • Tryphena Bay, T Kxrk (F, GH), Port Tryphena, 
Ktrk 528 (GII) Apparently distinct from F procumbens in having a shorter 
wider hypanthium, sepals more oblong and obtuse, style shorter and stigma 
smaller 


Section 5 HEMSLETELLA Munz, new section 

Nectary and hypanthium-base fused, petals lacking or nearly so Hypan¬ 
thium funnelform to cylmdro-funnelform, enlarged at base Sepals more or 
less connate at base Leaves tending to be deciduous at anthesis 

Nectarlum baaem hypanthii adnatum, petalis fere nullis, hypanthio infundlbuliforme 
vel cylindro infundlbuliforme, base ampliato; sepalis base fere connatii 

Type species, Fuchsia apetala Buiz and Pavfin This section is dedicated to 
W B Hemsley who published a paper on the apetalous Fuchsias of South 
America in the Journ of Bot 14:69-70,1876 

Kky to firocixs OF Bsction HEM8LEYELL A 

A Hypanthium less than 2 cm long, leaves with 18-16 principal lateral vein* on each aide 
of midrib 88 F ce*troidcs, 

A A Hypanthium more than 2.5 cm long, loaves with 5-10 principal lateral veins on each 
side of midrib 

B Hypanthium at least 4-5 times as long as the sepals (Including the connate base Of 
the latter), 

O Leaves well developed at anthesis, petioles mostly 8-7 cm long, pedicels 8-5 
cm. long, hypanthium 10-14 cm long * 81 F Qarleppiana 

CC Leaves mostly deciduous at anthesis, petioles mostly 1-8 cm long, pedicels 
0,5-2.5 cm longj hypanthium 6-12 cm. long* , . 82, F maerantha, 

BB Hypanthium usually 1*5-8 times as long as sepals (including connate base) 

C Hypanthium glabrous without 

D Leaves alternate, lance-ovate, the blades mostly 8.5-4 times as long as 
wide, hypanthium 8-12 mm, wide* sepals greenish 78 .F tuberose 
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DD. Leaves mostly subopposite, elliptic* or oblong ovate, the blades not more 
than twice as long as wide, hypanthium 5-8 mm. wide, sepals red 
£ Petals 2 nun long, sepals 2-12 mm long. Mexico. 72 F decidua. 
EE Petals none, sepals 12-22 mm. long South America. 

T L eaves largely deciduous at an thesis, stamens exceeding sepals, 
style 1-15 cm longer than sepals Peru to Bolivia 

74, F juntaeeneta^ 

FF Leaves well developed during an thesis, stamens shorter than 
sepals, style scarcely extending beyond sepals. Venesuela 

75 F membranacea 


OC Hypanthium not glabrous under a lens 

I> Leaves lance ovate, twigs glabrous, hypanthium sparsely and finely 
glandular pubeseont . 76 F sdhcifolia 

DD Leaves elliptic to oblong ovate, twigs not glabrous 

E Leaves subopposite ; pubescence very fine, short, velvety, hypanthium 
5-8 mm. wide Largely Bolivian. 77 F tunariensi* 

EE Leaves alternate, pubescence longer, hypanthium 7-11 mm wide 
F Stamens longer than sepals, pedicels 1 5-2 5 cm long, mflores 
cence short pubescent Venesuela to northern Peru 

76 F apetala 

FF Stamens shorter than sepals; pedicels 1-1 5 cm long, inflows 
ccnce shaggy pilose Central Peru to Bolivia 
G Leaves deciduous at anthosis, hairs white, 0 5-1 mm long 

79 F hirsuta 

GG Leaves present at anthesis, hairs brown, 1-1 5 mm long 

80 F unduavcneie 


(72) Fuchsia decidua Standley 

(Plato 18, flg 65) 

Fuchsia decidua Standley, Pub Field Mu. Nat Uiat , Bot 4 248, 1026 

Shrub with long subterete or somewhat 4-angled branches, the younger ones 
3-9 mm thick, brownish, glabrous, with mternodes 1-3 cm long, leaves oppo¬ 
site, unknown, deciduous at time of flowering, inflorescence short racemose 
lateral panicles 2-6 cm long, with glabrous, somewhat glaucous very slender 
branches, pedicels slender, recurved, 3-8 mm long, hypanthium 2-3 5 cm 
long, almost 2 mm wide at base, then narrowed into an elongate tnbe which 
gradually flares upward until 6-6 mm wide at mouth, somewhat glaucous, 
light vermilion, glabrous without and within, sepals vermilion, oblong, ob¬ 
tuse, 8-12 mm long, 4 mm wide; petals sttborbleular, 2 mm long, stamens 
about 9 and 6 mm. long; filaments thiekish, anthers 15-18 mm long; style 
glabrous, about equal to sepals; stigma barely 1 mm long, berry not seen, 
but probably longer than thick 

Type locality, MEXICO: Jalisco < Real Alto, La Bufa, Sierra Madre Occi¬ 
dental, at 2500 m ; Mexia 1601 being the type no (F, OH, CAS, MICH, NT, 
US) A second collection of apparently the same thing cornea from the state 
of Guerrero; Sierra Madre near Cfailpanengo (Chilpancingo f), Nelson 9196a 
(US); none of (he flowers m fully matured, henee shorter than in the type 
collection. Not knowing the leaves, I find it difficult to determine a close rels- 
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tionship for this species in the section Eufiucksia, but it seems to be near to the 
apetalous species of Hemsleyella in its greatly reduced petals Some of these 
species have also lateral reduced inflorescences. 

(73) Fuchsia tuberosa Krause 

Fuahfia tuberosa Kbausi, Fedde Bop., 1,170,1905 

Shrub up to 1 m tall, epiphytic or terrestrial; roots bearing clusters of 
roundish tubers; stems few-branched, reddish, glabrous, the branchlets 2-5 
mm thick; leaves may shed at time of flowering, alternate, lance-ovate to 
lanceolate or ovate, subglabrous, round or acute, sometimes cordate at base, 
curved-acuminate at apex, entire to denticulate, paler beneath than above, 
with 6-8 principal lateral veins on each side of midnb; blades 5-10 cm long, 
2-3 5 cm wide, petioles slender, 1-2 (3) cm long; stipules deltoid, about 0 4 
mm long, deciduous, flowers in upper axils, sometimes crowded terminally, 
pedicels slender, 2-6 cm long, glabrous or nearly so, ovary cylmdnc, glabrous, 
8-12 mm long, 1-2 mm thick, hypanthium red, 3.5-8 cm long, 3-4 mm. wide 
at base, then narrowed to 15-2 mm for less than 1 cm, then abruptly widened 
to 8-12 nun. for the rest of its length, glabrous without, villous within at base, 
sepals green, erect-divergent, lance-deltoid, 12-20 mm. long, 5-8 mm. wide, 
acute, connate for one-fourth their length, petals 0; episepalous stamens about 
as long as sepals, alternate ones three-fourths as long, yellow, anthers 3-4 mm. 
long, yellow, style slender, pubescent near base, exserted beyond sepals for 
1-5 cm , stigma elongate-capitate, 2-3 mm long, fruit glabrouB, 2-2 3 cm. 
long 

Krv to Vametiss or Fueksia tuberosa 

A Hypanthium 8.5-5 cm long 73a. var typioa. 

AA Hypanthium 6-6 cm. long 73b var. inflate 

(78a) Fuchsia tnberosa Krause, var typlca Munz, new name 
(Plate U, fig 66) 

Fuohsia tuberosa Krause, Fedde Bep., 1.170,1905 

Fuohtta ohloroloba Jobmstox, Jeurn Arnold Arboretum, 20 243,1939 

Hypanthium 3 5-5 cm. long. 

Type locality, between Sandia and Ouyoeuyo, Puno, Peru, at 2700-2800 m, 
Dept Cusco: “Pillahuata," Cerro de Cusilluyoc, 2200-2400 m., Pennell 
based on Weberbauer 875 at Berlin (photo F, POM) Material seen, PERU: 
13973, type no ohloroloba (F, OH), Marcapata Valley, 1200 m, Herrera 1186 
(ITS), between Achiram and Medias-Mayu, 2700 m, Vargae 11116 (F); Rio 
Tambomayo, from Pillahuata bndge to head of Tambomayo Grade, 1600- 
2300 m, West 7094 (OH); between Tanamayo and Tambomayo, 2000 m, 
Vargas 70/7094 (F). The Krause description does not mention green sepals, 
as does Johnston’s, but the region, the leaf- and flower-shape, glabrous hypan¬ 
thium, etc, certainly make tnberosa and ohloroloba the same. 
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(73b) FubhflU tuberoa* Krause var inflate (Bebulze-Menz) Mafic, new comb 
Fuchsia inflate Bchulcb-Msnz, Noticbi, Bot Gart, Berlin, 15 136,1940 

Hypanthium 6-8 cm long 

Type from Cuzco prov Paucartambo, between the tambos Tres Cruces and 
Tambomayo, above Coafhpata, at 8100 m, April, 1914, Weberbauer 6935 (F, 
GH, POM, US) This does not seem specifically distinct, and more material 
may show that it is not worth any recognition* 

(74) Fuchsia juntosensis 0 Kuntze 
(Aate 12, flg 67) 

Fuchsia juntasentu O Kuntz*, Rev Gen 3, part 2 97,1898 
F Mattoana Ka&rss, Engl Jahrb, 37 599,1906 
F Stembachn Johnston, Contr Gray Herb , 75 38,1925 

Vmelike, usually epiphytic shrub, 5 or more dm tall, few-branched, the 
younger twigs usually purplish, subglabrous or sparsely pubescent, the older 
ones with exfoliating outer tissues, leaves mostly subopposite, tending to fall 
during aftthesis, the blades elliptic- to oblong-ovate, aeute to obtuse at base, 
ac umin ate at apex ,subentire, 4-8 cm long, 1 5-3 5 cm wide, sparsely short- 
pubescent to glabreseent above and beneath, paler beneath than above, prin¬ 
cipal lateral veins 6-8 on each side of midrib, petioles sparsely pubescent, 
5-12 mm long, ca 1 mm wide, stipules subulate, 1-1 5 mm long, caducous, 
flowers few, crowded in terminal racemose clusters, often on Bhort lateral 
twigs, pedicels slender, subglabrous, 15-5 cm long, ovary oblong-fusiform, 
puberulent to snbglabrous, 5-10mm long, 2-2 5 mm wide, hypanthiumrose 
to flesh-colored, tubular-funnelform, 2.5-4 5 cm long, 2-2 5 mm wide at base, 
then slightly narrowed for one-third its length, then gradually ampliate until 
5-7 mm wide at summit, glabrous without, pilose within near base, sepals 4, 
reddish, ovate-lanceolate, 18-22 mm. long, 5-6 mm wide, glabrous, sub¬ 
acuminate, connate for 2-3 mm at base, petals none; episepalous stamens 
20-26 mm long, alternate ones 16-20mm long, anthers cream, 3-4 mm long, 
style pubescent in lower portion, extending 1-15 cm beyong the sepals, 
stigma green, oblong-globose, 2-3 mm long, scarcely lobed, berry ellipsoid, 
about 12 mm long 

Type locality, east side of Cordillera, at 3000 m, between Cochabamba and 
Rio Juntas, Bolivia I have not seen the type of F juntasensts so labeled and 
have had some misgiving about taking up this name for this concept, especially 
since Kuntse’s description sounds as if the calyx were short, giving sepals as 
12 mm long, and even if one adds 3-4 mm for the connate base, whiehEuntee 
may well not have included as part of the sepals, the length is still rather 
inadequate But all other features. glabrous flowers, ovate, acuminate leaves, 
shape of hypanthium, would point to this concept. Of F Mattoana I have 
semi only the photograph; between it and F Stanbaeku I can see no difference 
except the somewhat shorter hypanthium (25-28 mm) given by Krause 
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However, a senes of specimens seems to break down the validity of this char¬ 
acter For the species which I am calling F juntasengis I have seen the follow¬ 
ing collections without locality Herb 0 Kuntse (NT). PERU. between 
Cuzco and Santa Ana, 3400 m, Weberbauer 4976, type of Mattoma at Berlin 
(photo F, POM) BOLIVIA. Depto Cochabamba Incachara, 2500 m, Stem- 
bach 5038, type Stembachn (NY), Quebrada de Corani, prov. Chapare, 2400 
m , Stembach 9862 (F, GH, NY) The species differs from F apetola in its 
glabrous flowers and more southern range 

(75) Fuchsia membranacea Hemsley 
Fuchsia membranacea Hsmslsy, Journ Bot, 14 70,1876 

Shrub, glabrous throughout except of r the minute pubescence on the upper 
surface of the young leaves which may persist along the veum, branches few, 
younger ones purplish, 2 6-3 5 mm thick, older ones exfoliating, leaves sub¬ 
opposite, well developed at anthesis, the blades membranaceous, oblong-ovate, 
remotely denticulate, paler beneath, rounded at base, short-acuminate at apex, 
3-5 5 cm long, 1.5-3 5 cm. wide, with 6-7 principal lateral veins on each aide 
of midrib, petioles puberulent, 6-15 mm long, scarcely 1 mm wide, stipules 
subulate-deltoid, about 0.5 mm long, flowers axillary, pedicels slender, 2 5-4 
cm long, ovary oblong, 5-7 mm long, 2 mm thick, hypanthium tubular- 
funnelform, 4-5 cm long, slightly enlarged and 2 5 mm wide at base, then 
15-2 mm wide for about 1 cm, then gradually widened in upper half until 
7-9 mm broad, glabrous without, pubescent within near base, sepals diver¬ 
gent, ovate-lanceolate, 18-22 mm long, 0-7 mm wide, subacuminate, very 
little connate at base, petals 0, episepalous stamens 14-20 mm long, alternate 
ones 9-15 mm long, anthers 2-3 mm. ling, style pubescent in lower portion, 
scarcely extended beyond sepals, stigma oblong-capitate, 2-3 mm long, berry 
short-ellipsoid, about 1 cm long 

Type locality, Caracas, Venezuela, type based on Linden 372, of which 
number I have seen fragment (F) and photo (F, POM) Other material seen, 
VENEZUELA state of Trujillo. P6ramo de la Cnstalina, 2900 m, John 12 
(US) M4nda: P&ramo de Timotes, 3000 m, John 508 (GH, US). Like F. 
juntasenns, the species has glabrous flowers, but it is leafy at anthesis and has 
shorter stamens 

(76) Fuchsia salicifolia Hemsley 

FuchsiasaUcifoUa Hemsley, Jonrn Bot, 14 70,1876 

Epiphytic shrub, mostly glabrous except about the flowers, branehlets few, 
purplish with persistent epidermis, leaves fully developed dunng anthesis, 
alternate, lanceolate, obtuse at base, long-acuminate at apex, remotely den¬ 
ticulate, thiekish, with about 10 principal lateral veins on each side of midrib, 
the blades 6-10 cm long, 2-2.6 cm wide; petioles ca 1 em long, 15 mm. wide, 
stipules not seen, flowers few, axillary; pedicels 2-25 cm long, slender, 
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pubescent, with seme gland-tipped hairs, ovary linear-oblong, 1 cm long, 
2-2 5 mm, wide; hypanthium tubula r-funnelform, 4-5 5 cm long, sparsely 
glandnlar-pubescent without, 2 5 nun thick at base, then narrower for about 
1 cm, then gradually widened to 7 mm ; sepals lanceolate, acuminate, spread¬ 
ing, ca 3 cm long, 1 cm, wide, connate at base for 2-3 nun ; petals 0, epi- 
sepalous Btamens about 27 mm long, alternate ones 20 mm. long; anthers 3-4 
mm long, style exserted, stigma "clavate”, berry about 2 cm long 

Type locality, Sandillani, I am not sure whether this is in southern Peru or 
in Bolivia The only specimen I have seen which I can refer here is from 
Unduavi, North Yungas, Bolivia at 2450 m, Busby 1803 (NY), it is a speci¬ 
men with 1 leaf and 1 flower The species seems distinct in its narrow leaf, 
subglabrous condition and long sepalB In hypanthium-shape it seems near 
F apetala 

(77) Fuchsia tunariensis 0 Kuntze 
(Plate 13, fig 68) 

Fuehata tmanensu O Kuntze, Bov Gen PI, 3, part 2 08,1808 

Epiphytic or prostrate to scandeiit shrub with tuberous roots, steins up to 
8 dm long, f ew-branched, the young growth pallid with densely velvet pubes¬ 
cence , twigs often knotty and irregular, purplish, densely pubescent, leaves 
largely subopposite, tending to be deciduous at anthesis, blades elliptic- to 
oblong-ovate, 4-15 cm long, 2-6 cm wide, membranaceous, densely flne- 
pubescent, velvety when young, entire, rounded to obtuse at base, subacumi¬ 
nate at apex, petioles 5-20 mm long, densely pubescent, about 1 mm wide, 
stipules subulate, gland-like, scarcely 1 mm long, deciduous, flowers few, 
solitary in uppermost axils, pedicels densely pubescent, 1-15 cm long, ovary 
densely short-pubescent, oblong, 5-8 mm long, hypanthium red to pinkish, 
tubular-funnelform, 4 5-5 5 cm long, densely short-pubescent without, pilose 
within lower portion, 2 5-3 mm wide at base, then 15-2 mm wide for about 
15 cm, then gradually ampliate until 5-8 mm wide at mouth, sepals red, 
lance-ovate, acute, 18-22 mm long, connate for about 3 mm at base, petals 
0, spisepalous stamens 13-18 mm long, alternate ones 10-13 mm long, 
anthers about 3 mm long, style pilose at base, scarcely exserted or as much as 
1 cm longer than sepals, stigma ca 2 mm long, subglobose, fruit hairy, 
ellipsoid, almost 2 cm long. 

Type loeality, “Tunarigebirge,” Cochabamba, Bolivia, at 3000 m The type 
in Herb Otto Kuntse (NY) is badly broken, the solitary flower has pedicel, 
ovary and lower half of hypanthium, but the pubescence is very character¬ 
istic In fact, it is the dose, fine, dense pubescence which distinguishes this 
species, «f which I have seen the following representation PERU Cusco, 
prov Pauoartambo, below “PiUahuata,” 2300 m, West 7106 (OH) with 
rather large sepals, but typical pubescence BOLIVIA. Cochabamba Tunan, 
Kuntse in 1893, type (NY); Ayopaya, Sailapata, 3500 m, Cardenas 9893 
(US), 3369 (US) Pongo, Tate 188 (NY) 



80 


CALIFORNIA ACADEMY OF SCIENCES [Paoo 4th Bn. 


(78) 'Fududa apetala Ruiz and Pav6n 
(Plata 18, fig 00) 

Fuchsia apetala Ruiz and PAVdtf, FI. Perov, S 89, pi, 822, fig b, 1802 
F insxgnis Hbmsley, Journ Bot., 14,09,1876; three calleetlona were cited from Ecuador, 

2 by Jameson and 1 by Spruce The last which cannot be taken as the type, is the only one 

I have seen, but I am unable to separate ineignis from apetala 

Vine-like shrub, often epiphytic, up to about 1 m. high, the younger 
branches reddish, more or less pubescent, with some gland-tipped hairs, rather 
coarse, commonly 3-5 mm. thick, with exfoliating epidermis and frequently 
with adventitious roots; leaves largely deciduous at anthesis, alternate, the 
blades elliptic-ovate, subentire, rounded to subcordate at base, acute to 
acuminate at apex, somewhat coriaceous, finely pubescent to glabrescent 
above, villous beneath, especially beneath on midrib and veins, principal 
lateral veins 6-6 on each side of midrib, leaf-blades 5-9 cm long, 3-4 5 cm 
wide, petioles 1 5-25 cm long, somewhat villous, 15-2 nun unde, stipules 
subulate, 15-2 mm long, caducous, fiowers few, crowded near apex of branch- 
lets , pedicels slender, 15-2 5 cm long, villous, with some gland-tipped hairs, 
ovary cylindrical, 8-15 mm. long, villous, 2-4 mm thick, hypanthium orange- 
scarlet, 4-5 5 cm long, tubular-funnelform, 3-5 mm wide at bulbous base, 
then abruptly narrowed to 15-3 mm for about 1 cm, then gradually ampliate 
until 7-11 mm wide, sparsely glandular-villous without, villous within lower 
portion, sepals reddish-orange, more or less spreading, lance-ovate, 22-25 
mm long, 8-10 mm wide, acute to obtusish, pubescent without, connate for 
2-3 mm at base, petals 0, episepalous stamens 25-30 nun long, alternate 
18-20 nun long, anthers green, 3-4 mm long, style pubescent at base, ex- 
serted 1-2 cm beyond the sepals; stigma subglobose, 2-3 mm long, usually 
scarcely lobed, fruit oblong, red 

Type locality “Habitat copiose in Huassahuassi et Mnfia,” Pern At Field 
Museum are fragments of what I here consider to be apetala mixed with F 
maerantha Hook, collected by Buiz and Pavdn; my judgment as to which is 
to be taken as apetala is based on the plate by Buiz and Pavdn I prefer, since 
this Buiz and Pavdn material in its present condition contains both entities 
and since I believe these are separable on the basis of geographical and 
morphological characters, to keep the name apetala for the Buiz and Pavdn 
plant that was illustrated, rather than to treat all as one thing as does Mac- 
bride (Field Mua. Nat Hist, Bot 13 part 4, no 1.546,1941) I would refer 
the following material to apetala, VENEZUELA Mdrida. P&ramo de Anc- 
gua, 2000 m., John 1030 (US); P&ramo de San Jos4, 2400 m, John 969 (US), 
P&ramo de Mucucbachl, 1800 m, John 981 (US) ECUADOR ’ between 
Cuenca and Huigra, Chimborazo, 2700-3000 m, Hitchcock 91701 (OH, NT, 
US); Huigra, Bose and Bose 99930 (OH,'NT, US); Mt Azuay, Spruce 5976 
(GH, NT, photo of Geneva specimen at F, POM) PERU!: Churupullana, 
Dombey ex Herb Mus Paris (F) I can see no difference between the Vene¬ 
zuela and Ecuador specimens in apite of the discontinuous distribution. 
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(79) Fuchsia hirnta Hemsley 
(Plate 13, fig 70) 

Fuohsta k%rmta Hbusley, Joura Bot, 14 09,1870 

Tuber-bearing, climbing, epiphytic shrub or scandent over faces of cliffs, 
few-branched, mostly leafless at anthesis, the younger twigs 3-8 mm thick, 
knotty, tortuose, densely pilose with white hairs not over 1 mm long, more or 
less purplish underneath the hairs, leaves alternate, ovate to oblong-ovate, 
membranous, subentire to denticulate, rounded at base, acute to almost acumi¬ 
nate at apex, densely pilose on both surfaces when young, more or less glabres- 
cent except for veins of under surface, principal lateral veins 5-8 on each side 
of midrib, leaf-blades 6-12 cm long, 3 5-6 cm wide, petioles pilose, 1-4 cm 
long, 1 5-2 mm wide, stipules pilose, lanceolate, ca 1 mm long, flowers few 
to many, crowded near tips especially of lateral twigs, pedicels slender, pilose, 
1-1 5 cm long, ovary cyhndric, densely shaggy-pilose and pubescent, 8-12 
mm long, 15-2 5 mm thick, hypanthium tubular-funnelform, densely pilose 
and pubescent, with some hairs gland-tipped, fiery to purplish red, 3-5 5 cm 
long, 2-3 mm thick at base, then slightly nan owed for one-third its length 
and then rather abruptly widened into the eylindrical upper part which is 
8-10 mm wide, pilose within the lower portion, sepals reddish, ovate to lance- 
ovate, obtuse to acute, pilose on backs, 15-20 mm long, 7-10 mm wide, con¬ 
nate only a short distance at base, petals 0, episepalous stamens 15-18 mm 
long, alternate ones two-thirds as long, anthers about 3 mm long, style pilose 
above the base, extending to as much as 1 5 cm beyond the sepals, stigma 
about 2 mm long, berry narrowly ellipsoid, almost 2 cm long 

Type locality, “Peruvia”, I have not seen the type, Lechler 1989 The species 
is included in F apeiala by Macbride (Field Mus Nat Hist, Bot, 13, part 4, 
no 1 546,1941), but to me it is a more southern entity with short sepals and 
more included stamens, gray-pilose and shaggy ovaries and hypanthia I have 
seen from PERU Ayacucho Punaccuanea Pass, 4100 m , West 3669 (GH) 
Cuzco prov Paucartambo, disto Marcachea, forest of Pucara, 3400 m, 
Vargas 11170 (F), below Tres Cruces, Weberbauer 6975 (F, GH) f prov 
Urubamba, disto Chincheros, Chmcheros, 3700 m , Vargas 9602 (F), Yucay, 
3000m , Soukup715 (F), Cuzco, 2500m , Hcrrera2189 (GH), Saxaihuaman, 
Herrera 2189 (F), Combapata, Canchis, 3700 m, Vargas 1900 (GH) Puno, 
Soukup 525 (F) BOLIVIA La Paz Ingemo, between Soratft and Mapin, 
3700 m , Cdrdenas 1142 (NY), La Paz prov Larecaja, near Soratfc, Mandon 
629 (F, GH), Pongo, White 248 (GII, US) 

(30) Fuchsia unduavensis Munz, new species 
(Plate 13, flg 71) 

Much like F. hxrsuta, but with leaves well developed at time of flowering, 
blades elliptic-ovate, 7-10 cm, long, 2-5 em wide, with 6-7 principal lateral 
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veins on each side of midrib, young stems! ovaries, pedicels, hypanthia with 
spreading, brownish hairs about 1*5 mm. long, hypanthiuxn 4.JH> 5 cm long, 
7-8 mm wide in upper part, sepals 2 cm long, lance-ovate, acute to obtusish 

F. hirsutae si mil is, folils ad anthesin praesentibua, elliptioo ovatls, 7-10 em 

longia, 2-6 cm. latia, caulibus jumoribuf, ovanis, pedicelis, hypanthiis capillis fusois et 1.5 
m longia vestitis, bypanthio 4 6-6.6 em. longo, supra 7-8 mm. Into; sepalls 2 em. lougls, 
lanceolato ovatls, aeutls vel subobtuais 

Type: Unduavi, North Tonga*, Bolivia, at 8600 m., Feb 18,1907, Buohhen 
2925, United States Nat Herb 1177335 Other collections from same place 
at 3200 m, Nov, 1910, Buchtten (F), at 3600 m., Nov, 1910, Buchhen 2925 
(US) 


(81) Toohaia G&rleppiana Kuntze and "Wittmack 
(Plate 14, fig 72) 

Fuchsia GaHeppiana Kuntze and Wittm , Oar tend, 47 461, fig 06,1803 

Tuberous, the thickened roots said to be 20-90 cm long, slender-stemmed, 
f ew-branched, up to 1 m high, epiphytic or on wet slopes, the ultimate branch^ 
lets reddish, soft-pubescent, 2-4 mm thick, tardily exfoliating, leaves alter¬ 
nate, well developed at anthesis, ovate to oblong-ovate, the blades thin, 
rounded to subcordate at base, subaouminate at apex, subentire to remotely 
denticulate, finely pubescent above and beneath, with 8-9 principal veins on 
each side of midrib, blades 6-10 cm long, 4-6 cm. wide, petioles pubescent, 
2 5-7 cm long, about 1 mm wide, stipules lanceolate, scarcely 1 mm long, 
deciduous, flowers in axils on mam growing branches, pedicels slender, soft- 
pubescent, 3-5 cm long, ovary 5-10 mm long at anthesis, soft-pubescent, 2-3 
mm thick; hypanthium 10-14 cm long, subcyhndnc, finely pubescent with¬ 
out and within, pink, 5-6 mm thick at base, then narrowed to 2-3 mm and 
then gradually wider until 8-10 mm broad below the somewhat contracted 
mouth, sepals pink, lance-ovate, acute, somewhat divergent, 13-18 mm. long, 
5-7 mm wide, connate almost one-half their length, fine-pubescent on both 
surfaces; petals 0; episepalous stamens about three-fourths, alternate ones 
about two-thirds the sepals, anthers 2 5-3 5 mm. long; style pubescent near 
the base, slander, scarcely extending beyond the sepals, stigma subgloboae, 
2-3 mm thick; fruit not semi. 

Type locality, Cooapata, Cochabamba, Bolivia, at 8000 m in the Tunan 
Mts The speciea is near to F. maorantha in its long hypanthium, but differs 
in many respect* • flowers not on spur-like branchleta, plant leafy at anthesis, 
petioles longer and more slender, pubescence finer and shorter, sepals hairy 
on both surfaces, filaments pubescent; hypanthium narrowed at end Material 
seen, PERU D4pt du Cusco, Aout, 1847, WeddeU, from Herb Mus Paris 
(F). BOLIVIA. Cochabamba' Incachaea, 2700 m, Cdrdentu €88 (US); 
Ineaeorral-Aduana, Chapare, 2700 m, Steinbach 9538 (QH, NT); Tunarige- 
birge, 3000 m., Herbarium Otto Kuntae, type coll (F) 
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(82) Fuohaia maorantba Hooker 

(Plat* 14, fig. 73) 

Fuchsia maormtha Hook , Bot Mag, 72 pi 4233,1846 

Low, trailing or straggling, or epiphytic, few-branohed, the twigs 2.5-6 
mm. thick, pubescent to villous, with some hairs gland-tipped, freely ex¬ 
foliating, leaves largely lacking at anthesis, alternate, elliptic-ovate, acute, 
subentire, rounded or subcordate at base, pubescent above, pilose beneath 
especially on veins and when young, with 6-7 principal lateral veins on each 
side of midrib, blades 4-9 cm long, 3-6 cm wide, petioles 1-2 (8 5) cm long, 
more or less pilose, 1-2 mm wide, stipules lance-deltoid, 0 5 mm long, decidu¬ 
ous ; flowers crowded on short branchlets, pedicels slender, pubescent, 1-2 cm 
long, ovary linear, pubescent, 6-12 mm long, 15-3 5 mm thick, hypanthium 
rose-red. to coral or scarlet, subcylindnc to cylmdro-fusifonn, 6-12 cm long, 
3-8 mm wide at base, then narrower and very gradually ampliate until 5-12 
mm wide below the mouth, 8-nbbed, finely pubescent, with some ham gland- 
tipped, villous within near base, sepals ovate to lance-ovate, divergent, 15-2 5 
cm long, 0 7-12 cm wide, tips greenish yellow, somewhat pubescent on both 
surfaces, obtusish, connate about half their length, petals 0, episepalous 
stamens about three-fourths the sepals, alternate ones slightly shorter, fila¬ 
ments glabrous, anthers yellow, 2 5-4 5 mm long; style pubescent just above 
the ovary, slender, exserted 5-20 mm beyond the calyx, stigma conico- 
sphenoal, greenish, 2-4 mm long, scarcely lobed 

Type locality, Cundimarca, Peru Material seen, PEBU locality not given, 
Pav6n 1826, as apetala, Geneva specimen (photo F, POM), Peru, mixed with 
apetala, Bute and Pav6n, Madrid Herb (F) Huanuco Villcabamba, haci¬ 
enda on Rio Chmchao, 1800 m, Macbride 4970 (F, GH), Tambo de Vaca, 
4000 m, Maebrtde 4901 (F, GH, US) Apurunac prov de Abancay, bosques 
del Ampay, 3200-8500 m, C Vargas C 1000 (GH) Dept not known Lueu- 
mayo Valley, 1800-3600 m, Cook and Gilbert 1312 (US) Maebrtde 4970 and 
Vargas 1000 tend to have the hypanthium somewhat fusiform and for a time 
seemed to me worth recognizing as a separate entity, but the material is 
insufficient 


(83) Fuohsia cestroides Schulee-Menz 
(Plate 14, flg 74) 

Fuchsia ceitrcndet 8oBVUB-Msm, NotUbl Bot Gart, Berlin, 15 817, 1040) VlQMIDS, 
Field Mae. Mat Hist., Bot 13, part 4, no 1 550,1941 

Ereet shrub, 3 m tall, the young twigs densely puberulent to subpilose, 
15-8 mm thick, somewhat reddish in color, leaves present at anthesis, mostly 
ternate, not erowded, firm-membranaceous, elliptic-obovate to oblong-ovate, 
obtuse to acute at base, acuminate to acute at apex, plainly and rather closely 
serrulate, subgiabrous to hispidulous-puberulent above, paler and short- 
pilose beneath especially on the veins, principal lateral veins 14-16 on each 
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side of midnb, submargmal scarcely developed; leaf-blades 4-8 (10) cm long, 
2-3 5 (4) cm wide, petioles 3-6 mm long, pubescent, stipules subulate, often 
reflexed, about 1 mm long, deciduous, flowers numerous in short lateral 
racemes or terminal panicles, bracts lanceolate to linear, piloBe, 3-15 mm 
long, pedicels pilose, slender, 3-5 mm. long, ovary fusiform, piloBe, 2-4 mm, 
long; hypanthium dark red, 17-18 mm long, 1-15 mm wide at base, then 
Bomewhat narrowed until gradually widened to 4 mm at summit, pilose with¬ 
out, glabrous within, sepals lanceolate, 6-7 mm long, 2 5 mm wide, pilose on 
backs, somewhat, divergent, acute, petals 0, stamens 7-8 and 5-6 mm long, 
exserted, anthers 1 mm long, style glabrous, exceeding sepals by 6-7 nun , 
stigma narrow, about 1 mm long, berry apparently ellipsoid, at least 6 mm 
long 

Type locality, below Frias, prov Ayabaca, Piura, Peru, at 1100-1200 m, 
the type collection, Weberbauer 6423 (F, OH, US) This species is not at all 
close to the other apetalous ones, and probably should not be placed with 
them It differs in its many veins, smaller flowers, etc, and suggests in general 
appearance F Lehmannu. 

Section 6 SCHUFIA (Spaeh) Munz new section 

Schufta, si genua, Bpaoh, Ann Sci Nut., (2), 4 177,1835 
Sehufia, as subsection, Enduchex, Gen PI, 1193,1840 

Flowers erect in a terminal eymose panicle, arranged subtrichotomously 
Leaves opposite or verticillate Nectary fused with base of hypanthium 

One species, F arborescens Sims 

(84) Fuchsia aboresoens Sims 
Fuchsia arborescens Sims, Curtis Bot Mag, 53 2680,1826 

Low shrub to small tree up to 8 m tall, sometimes epiphytic, glabrous or 
nearly so, branchlets, petioles and veins sometimes tinged with red, leaves 
opposite or temate, oblong-oblanceolate to oblong-elliptic, acute or acuminate 
at both ends, paler beneath than above, entire to serrulate, blades 3-20 cm 
long, 1-7 cm wide, with 9-13 principal lateral veins, flowers numerous, 
crowded in corymbose panicles 5-25 cm long and equally wide, lower branches 
of inflorescence with few reduced leaves, upper flonferous ones with much 
reduced, deciduous, subulate bracts, pedicels reddish, slender, erect, 5-15 
(25) mm long, hypanthium tubular to funnelform, rose to magenta, 3-5 mm 
long, 1-3 mm wide at summit in pressed specimens; sepals reddish to wine- 
purple, linear to lance-oblong, not apiculate m bud, 3-7 mm. long, 1-2 5 mm 
wide, spreadmg-reflexed at antliesis, petals lavender or lilac, lance-ovate, 
two-thirds as long as sepals, spreading, episepalous stamens exceeding sepals, 
4-8 mm long, epipetalous two-thirds as long, filaments pinkish lavender, 
anthers purplish, 1-1.6 mm long, style just longer than s t a m e n s, filiform, 
glabrous, stigma purplish, come, about 0.5 mm long, berry purplish, covered 
with blue bloom, subglobose, 7-10 mm thick. 
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Key to Fonts or Fuchsia arborescent 

A Sepals 441-7 mm long, hypanthium 4 5-8 mm long 
B, Sepal* 15-2 5 mm wide, hypnnthium 2-3 mm. wide 
BB Sepals 1-1 5 mm wide, hypanthium 1 mm wide 
AA Sepals 3-4 5 mm long, hypanthium 3-4 mm long 

(84a) Fnehsla arboreacens Sime forma typica new name 
(Plate 14, flg 75) 

F arborescent Sims, OurtU Bot Mag, 2020,1828, Lindl., Bot Beg, 11 M3,1826 
Sohufia arboresoens Spach, Ann Sei Nat, (2), 4 177,1835 

F hamelhoiAes Moo and Sicssfc ex 0 Don, Oen Syst, 2 C77,1832, in aynon. Have seen no 
material. 

F syrin(jacflora CAJUt., Bev. Hortie , 1873 311,1873, judging from plate 
F arborea SebbH and Moc , PI N Hispan, ed 1,58,1887-’6(>, typo aeon 
F arboresoens var (f) megalantha Donnell Smith, Bot One, 18 2, 1803 Type seen, 
agreea a ell in broad aepals, etc, with Sima’ plate 
F Licbmanni LftVL , Boll Georgr Bot, 22 24,1012 Photograph of type aeen 

Hypanthium 4 5-8 mm long, 2-3 mm wide at summit, aepals 4 5-7 mm 
long, mostly 2-2 5 mm wide 

Type locality, Mexico Ranging at altitudes of 1000-2500 m, from Morelos 
and Guerrero to Panama, the most common form of the species In this treat¬ 
ment of F arboresoens, forms rather than varieties are being recognized, 
since there is no geographical correlation and the mtergradation is so com¬ 
plete Representative material of f typica is, MEXICO, without definite local¬ 
ity, “F arborea ” SessS, Mociho, Castillo y Maldonado 5216 (P) Morelos, 
pits above Cuernavaca, Pnngle 6825 (F, Gil, MICH, NY, POM, US) Guer¬ 
rero, Sierra Madre del Sur, Distnto Mina, 2d ridge west of Petlacala, Mena 
9052 (GH, NY) Vera Cruz, Xalapa, Oaleottt 3085 (NY) Puebla, St Vincent, 
Nicolas 11 (F, NY) , Puebla, Bro Arsine tn 1909 (US) Oaxaca, Sierra de San 
Felipe, Pnngle 6242 (F, NY, GII, CAS, POM, US), Barranca de San Luis, 
Conmttx 1538 (US) GUATEMALA Alta Vera Paz, near San JosA, se of 
Tactic, Standley 69660 (F), Tactic, von Tuerckhetm under J D Smith 8395 
(F, NY, US) Quezaltenango, Vole An de Santa Marla, Steyermark 33616 
(F) , Cumbre de TuilacAn, Standley 67808 (F) , VoicAn de Zunil, Skutch 877 
(F) Chimaltenango, ChichavacTecpan, Skutch255 (US), Chichavac,SfrtttcA 
59 (US ), Las Calderas, Standley 60074 (F) SacatepAquez, VoicAn de Agua, 
Moron and Hay 3745 (US), Standley 63066 (F) , VoicAn de Acatenango, 
J D Smith'2469, type no var. megalantha (GH, US) COSTARICA Ala- 
juela, VoicAn de PoAs, Cufodonti 601 (F) San JosA, La Ilondura, Standley 
36587 (US), between Guayabillos and Cabeza de Vaca, Dodge and Thomas 
4836 (F, MICH, US), La Palma, Tondue under J D Smith 7410 (F, GH, 
US) CartagO} VoicAn de Turnalba, Pittier under J D Smith 7508 (F, US), 
VoicAn de Irazti, Oersted, type F Liebmantm at Copenhagen (photographs 
F, POM) PANAMA i Cbiriqul, el Boquete, Pittier 2874 (US), Casita Alta, 
VoleAn de Chiriquf, Woodson, Allen and Seibert 797 (MO, POM) 


84a. f. typtca. 
84b f tenuis 
84c t parva. 
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(84b) Fuchsia arbowicen* Sims forma fault new form 

Hypanthmm tubular, 5-6 mm long, 1 mm wide; sepals linear, 5-6 mm 
long, 1-1 5 mm wide 

Hypaathium tubnlosnm, 5-6 mm longum, 1 mm. latum, sepalullnearibus, 5-6 nun longU, 
1-1*5 mm latls 

Type • Vara Blanca de Sarapiqui, north slope of Central Cordillera, be¬ 
tween PoAs and Barba Volcanoes, Costa Bioa, alt. 1740 mu, Oet, 1937, A F 
Skutch 3357 (US 1643234); isotype (NT) With about some range as f 
typtca Representative material, MEXICO: MichoacAn and Guerrero, Sierra 
Madre, Langlassi 872 (F, OH, US) Onzaba, Botten (F, GH) Chiapas, San 
Crut6bal,E W Nelson 3236a (US); Mt Pasitar, Matuda 1695 (MICH) 
GUATEMALA Alta Vera Paz, Cob An, von Tuerekhetm II 713 (F, US) 
Quezaltenango Fuentes Georgmas, w elope VolcAn de Zuml, Standley 67493 
(F) Solola, VolcAn de Atitlan, Hoick and Wilson tn 1936 (F) Chimalte- 
nango Chichavac, Skutch 750 (F) PANAMA Chiriqui Casita Alta, VolcAn 
de Chiriqui, Woodson, Allen and Seibert 911 (MO, POM), El Boquete, 
Maxon 5015 (NY, GH, US) COLOMBIA Dept BoyacA Labranzgrande, 
1150 m, B Guevara Amdrtegui 389, in 1932 (F, US) Since this is the only 
collection I have seen from south of PanamA, I cannot help wonder whether 
it represents an introduction or not 

Intergrades with f typtca are numerous, among such may be cited, Oaxaca 
Coyula a Cuyamecalco, Canctm 2438 (US), Chiapas, Mt Orlando, Matuda 
0437 (F, MICH, US), Vera Paz in Guatemala Chueaneb, J D Smith 182 
(F, GH, NY, US), Huehuetenango, Yalambofroch, Seler 2869 (GH, US), 
San Jos A m Costa Rica Between Aserri and Tarbaca, Standley 34100 (US) 

(84e) Fuchsia, arborsscsn* Sima forma jrnrva Hunt, new form 
F paniculate Lindl., Oard Chron., 1856 801,1856. Type not aeen, bnt the “much smaller 

flowers’' of the description would probably moan this. 

Hypanthmm funnelform, 3-4 mm long, 15 mm. wide, sepals 3-4 mm 
long, 1 mm wide 

Hypsnthium 8-4 mm longum, 15 mm latum; aepalls 8-4 mm. longis, ltam latis. 

Type. Tinea Pireneos, below Santa Maria da JesAs, Dept. Quezaltenango, 
Guatemala, March II, 1939, Standley 68287, Pomona College Herb No 
254648, isotype Field Museum 988800 With much the same range as the other 
forms, for example, MEXICO Oaxaca, Tonaguia, Galeotti 3035 (US). Vera 
Cruz, Jalaps, Waiters (NY), Barranca de Tenampa, Zacuapan, Purpus 7647 
(NY, US) Chiapas, VolcAn de TacanA, Matuda 2924 (MICH), Cerro del 
BoquerAn, Purpus 6970 (NY, US). GAUTEMALA Quezaltenango, Fuentes 
Georgmas, VolcAn de Zuml, Standley 67356 (F, POM); Pirenoe above San 
Fehpe, Standley 68287 (F, POM). QuichA, San MiguelUspantAn, Heydeand 
Lux under J D Smith 3000 (US). Alta Vera Paz • CobAn, von Tuerckhem tn 
1908 (NY) SacatepAquez, VolcAn de Agua, Kellerman tn 1905 (US) Zscapa, 
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Sierra de las Minas, Steyermark 29996 (F). Chiqttimula, Montafia Norte to 
El Jutal, Steyermark 31042 (F) COSTA BICA Alajuela, La Ventolera, 
Volcin de Pofis, Standley 34580 (US) PANAMA * Chinqui, Bio Chiriqui 
Viejo, Allen 1351 (MO, NT, GH, POM), White 179 (MO, POM) 

Intergrades with f tenuis are, MEXICO, Chiapas, Mt Pasitar, Matuda 
1695'( MICH, NT) COSTA RICA * San Jos4, Laguna de la Chonta, Standley 
42260 (US), Cartago, Volc&n de Irazti, La Esperansa, Standley 35374 (US) 

Section 7 ENCLIANDRA (Zuco ) Endlicher 

Enohandra (Zucc ) Endmcher, Gen PL, 1183, 1840, Bknth and HOOK, Gen* PI, 1, part 
3*781, 1862* 

As genus, Zoooabini, Abh Akad. Muenchen, 11*335, 1887, spelled EucUandra, Stecd^ 
Nom ed, 2,1 600,1840* 

Brebissonia Spaoh, Hist Nat V6g Phan., 4 401,1885, Ann Sei Nat, (3), 4:175, 1835, 
as subsect, Enotjcher, 1 c 

Lyoiopsis Spaoh, 1 c, 170, as snbsect, Enduchis, 1 e 
Myrinia Lilja, PI sverig Vexter., Suppl 1 25,1840 

Flowers polygamous Petals flat Stamens short, equal, the epipetalous re* 
flexed into the hypanthium Berry few-seeded Slender shrubs with opposite 
leaves, small solitary axillary flowers 
Type species, Fuchsia Enchandra Steud 

Exy to Species or Section ENCLIANDRA 
A Hypanthium oboonic; sepals more than half as long as hypanthium, generally reflexed 
at anthesis 

B Leaf blades mostly less than 2 cm long, rounded to obtuse at base, obtuse to acuto 
at apex, petioles not more than 1 cm long 
0 Hypanthium 4-0 mm long, sepals 4-5 mm long 85 F thymtfolia 

CC Hypanthium 1-8 mm long; sepals 1 5-8mm long 

D Sepal tips eonnivent in bud, hypanthium 2-3 mm long 

E Petals 2-8 mm long; sepals 2-3 mm. long Hidalgo to MichoacAn 

80 F Pringlei . 

EE Petals 1 mm long, sepals 15 mm. long VoleAn de Colima 

87 F coUmae 

DD Sepal tips spreading in bud, hypanthium 1-2 mm long, petals 1-1.5 mm, 
long Mexico to Chiapas 88 F imnimiflora 

BB Leaf blades mostly 2-5 (7) cm. long, acute at base, subacuminate at apex, petioles 
1-8 cm long 

C. Hypanthium longer than wide; stamens ineluded, young growth subglabnras 
to pubescent. 88. F. taeanensie. 

CO Hypanthium not longer than wide in pressed flowers, stamens evident, young 
growth flne-strigulose . i 80. F. Skvtehiana 

AA Hypanthium subcylindrie, sepals usually not more than half the hypanthium, ascending 
to somewhat spreading at anthesis 
B Leaves subeoriaeeous, frequently conspicuously serrulate. 

O. Plant quite glabrous; hypanthium 5-6 mm. long, 1.5-2JS nun. wide at summit, 
sepals 8-5 mm long. Guerrero to Chiapas. 81. F, baeillaris 

OO. Plant pubernlent on young twigs, hypanthia, etc. 

D Leaf blades3-8 (16) mm long, hypanthium 5-4 mm, long; sepals 2-2 5 
nun. long, petals 1.5-2 mm. long Hidalgo, Vera Crux, Mexico. 

82 , F. minutiflora. 
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DP Leafblades 7-80 or more mm* long * 

£ Hypanthium 5-0 (11) mm. long, sepals 2,5-5 m long 

F Hypanthium 7-9 (11) mm long, 8*0-6 (0) mm, wide in the 
perfect flowers Hidalgo to Guatemala 93 F. mtorophylla . 
FF Hypanthium 5-7 (9) mm* long, 1-2 mm, wide. Costa Rica to 
PanamA 94 F Eenttleyana. 

EE Hypanthium 3-4 mm long, 1 mm wide, sepals 2 mm long Chiapas. 

95 F strlolaUi. 


BB Loaves membranaceous, often subentire 

C Leaf blades mostly less than 3 cm long, usually pilose beneath, sepals 2-3 
mm long, petals 0 0-2 mm long MlchoacAn to Costa Bica 

96 F m4choaeanen»is 

CC Loaf blades not pilose beneath, or if so,larger 

P The leaf blades 8-15 (20) mm long, hypanthium of staminate flowers 
6-8 mm long, 2-3 mm wide Hidalgo to Oaxaca 97 F Eneltandra 
DP. Loaf blades 20-60 (100) mm. long, hypanthium of staminate flowers 
mostly 8-10 mm long, 2 5-3 5 mm wide 
E Hypanthium of pistillate flowers 1-3 mm wide, petals red, leaves 
pubescent or pilose beneath 

F Petioles 3-10 (12) mm long, branchleta pubescent; leaves sub 
glabrous to strigose above, pilose beneath State of Mexico to 
Oaxaca 98 F cyhndracea 

FF Petioles 15-80 (40) ram long, branchlets pnberulent, leaves 
pubescent on both surfaces. Oaxaca to Guatemala 

99 F tetradaetyla 

EE Hypanthium of pistillate flowers barely 1 mm wide, petals appar¬ 
ently white, leaves subglabrous to minutely puberulent on both 
surfaces Jalisco to Morelos . 100 F Meanae 


(85) Fuohsia thymlfolia H B,K 

(Plate 15, fig, 70) 

Futtksta thymifolta H B K , Nov Gen ot 8p, 6.104, pi* 535,1823 F, thymifolia DC , Prodr , 
3 37, 1828, Lindl , Bot Beg, 15 1284,1829 , flWXST, Brit Ft Gard, 4 25, 1829 , Hum 
BitSV, Bot Biol, Centr Amur, 1 400,1880, Stanowv, Contr XT 6 Nat Herb, 23 1070, 
1924 

Lopetxa thymifolia Wau),, herb Link, Jahrb , I 3 25, ex Link in Soaui/r, Mant, 1 50, 
according to H.B K, be, 

Lycioptn* thymfolia Bpaoh, Ann Bci Nat ,(2) 4 176,1835 
JEftoliaadra thymfoUa Lilja, Llnaaea, 15 262,1841. 

Fwduna altermns Moo and SxsaA, FI Mex Icon ined , ex PC, Prodr., 3:37,1828, in synon 
F parviflora Litfou, Bot Beg, 13 1048,1827 Type not seen, but the figure given is good 
F ovata Ssssiand Mooiflo ex 1>C, Prodr ,3*37,1828, in synon Not seen 

Shrub about 1 m tall, openly branched, with slender puberulent somewhat 
reddish twigs, the ultimate ones scarcely 1 mm thick, leaves opposite to alter¬ 
nate, not crowded, elliptic-ovate to round-ovate, subentire, rounded to obtuse 
at base, obtuse to acute at apex, membranaceous, paler beneath than above, 
minutely pubescent to subglabrous above, minutely pubescent beneath, some¬ 
what cihate, the blades 0 7-2 (3) cm long, 0 5-16 cm wide, with 3-5 pairs 
lateral veins, petioles very slender, puberulent, 3-10 mnu long, often reddish, 
stipules subulate, somewhat glandular, scarcely 1 mm long, flowers solitary. 
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axillary* white to pink, darker in age, pedicels puberulent, filiform, 6-10 ( 12 ) 
mm. long; hypanthium puberulent without and within, obconic, 4-6 mm. long, 
2-3 mm wide at summit m pressed specimens, whitish to reddish (especially 
m age), sepals ovate, puberulent, about 4 mm long, white and spreading- 
reflexed at anthesis, later red, the subulate tips conmvent m bud, 1 mm. long, 
petals ovate-oblong, spreading, 4 mm long, white becoming purplish red, ob¬ 
tuse, often undulate, stamens subsessile, the episepalous ones exserted from 
hypanthium, 15 mm long, the epipetalous included, 1 mm long, stjle white, 
glabrous, exserted, 6-9 mm long from base of hypanthium, stigma greenish, 
the lobes erect or spreading, barely 0 5 mm long, berry globose, glabrate to 
puberulent, 4-6 mm long 

Type locality, Pfitzcuaro, Miehoac&n, Mexico Hanging through several 
states of south central Mexico, representative material, without locality, 
fragment Bmpland 4106 (F), ex horto bot petropohtano, seeds from Mexico, 
in 1828 (NY), Coulter 176 (NY) Hidalgo, Sierra de Packuea, Rose and 
Patnier 8023 (US), 6737 (GH, NY, US), Pringle 9472 (G, US in part), 9794 
(P, GH, MICH, NY, US), Row, Painter and Rose 8859 (GH, NY, US), El 
Chico, Lyonnet 534 (US) Michoao&n, Qumceo near Morelia, Arsene 3228 
(GH, US), Cerro Azul, Arsine 2453 (US) Mexico, Salazar, Rose and Pamter 
7035 (IJ8), Fcdeial District, Cerro Xitle, Russell and Soumron 175 (US), 
Eslava, Rushy 342 (NY, US), Pedregal, Pringle 7206 (GH, US), Contreras 
Canyon, Mum 15001 (POM) Vera Oiuz, Pedregal Naolingo, Purpus 296 
(US) Sinaloa, El Carrizo, Ortega 6009 (US) 

(86) Fuchsia Pringlei Robinson and Seaton 
(Plate 15, ftg 77) 

Furhtia Prtnglet Booms and Seat, Proc. A met Aoad, 28 109, 1803, Standmcy, Contr 

U S Nat Herb , 28 1079,1924 

Habit and pubescence of F thymtfolia, but leaves closer together, blades 
mostly less than 1 em long, 0 3^0 7 (1 ) cm wide, petioles 3-5 (7) mm long, 
hypanthium 2-3 mm long, sepals 2-3 mm long, petals 2-3 mm long, style 
4-5 mm long 

Type locality, PAtzcuaro, Michoae&n In the original description were 
cited Mts near P&tscuaro, Pringle 5063, barranca near Guadalajara, Prtngle 
5003, and Mts near P&tzcuaro, Pringle 4140. Since the first two cited were in 
fruit and only the last had flowers, it should be taken as the type number. 
Fruiting specimens alone can be distinguished from F thymfoha only with 
difficulty The species ranges with F thymifoha Specimens seen, MEXICO 
"Fuchsia merophylla N, ic ” SessS, Mocxho, Castillo, y Maldonado 5210 (F), 
Salto de Agua, Purpus 1780 (POM, US) Hidalgo, Paehuea, Bose and Hough 
4452 (GH, US) Mexico, Comumdad, TemaBcaltepec, Hinton 1814 (GH,US), 
Popocatepetl, Purpus 3059 (NY, US), Ixtaccihuatl, Purpus 870 (US) j Cima, 
Bose and Pamter 7189 (GH, US), Federal district, Sima de Ajusco, Pringle 
6412 (CAS m part, F m part, MO, NY, US in part), 11988 (F, GH, MICH. 
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UB). Vera Cruz, Aeulteuico, Matuda 1097 (F, MICH, NY); Maltarata, 
Matuda 1918 (F, MICH) Morelos, Serraaia de Ajusoo, Pringle 7570 (POM); 
Tree Marlas, Orcutt 3754 (F, US) Miahoae&n, Morelia, Cerro Aral, Ars&ne in 
1909 (F, QH); F&tzcuaro, Pnngle 4140, type no, (F, OH, CAS, NY, US), 
Tarascon, Pnngle 13463 (US). Tepic, between Santa Gertrndis and Santa 
Teresa, Rose 9117 (US) Jalisco, west of Bolafios, Rose 9964 (US), not typi¬ 
cal , flowers white 

(87) Fuchsia mlnimiflora Hemsley 
(Plate 15, &g. 79) 

Fuehsia mimmiflora Hkvsl , Bot. Biol Centr Amer, 1*458, 1880; 5:pi 88, &g 1, 1880, 
Standlet, Contr U. S Nat Herb , 28 1079, 1924. 

Shrub 1-4 m tall, loosely branched with long very slender reddish crisp- 
puberuleut twigs, leaves oposite or alternate, ovate to elliptic-ovate, acute at 
apex, rounded to obtuse at base, subentire to serrulate, paler beneath, sub- 
glabrous to minutely cnsp-puberulent, the blades mostly 1-2 cm. long, 0 5- 
1 2 cm wide, petioles very slender, puberulent, 2-5 mm long, flowers solitary, 
axillary; pedicels Aliform, puberulent, 4-12 mm. long; hypanthium obconic, 
1-2 mm long, whitish to reddish, puberulent without; sepals lanceolate, 
reflexed-spreading, whitish to reddish, 15-2 5 mm long, the tips apiculate, 
spreading m bud, petals oblong-elliptic, white to red, less than 15 mm long, 
stmens subsessile, less than 1 mm long; style glabrous, 2-3 mm long, stigma 

4- lobed, the lobes spreading, 05-1 mm long; berry subglobose, glabrate to 
puberulent, 4-5 mm thick 

Type locality, Chiapas, Mexico A species of south-central Mexico, known 
from but few collections, of which I have seen MEXICO, state not known to 
me, Salto de Agua, Pvrpus 1780 m part (F) Mexico, Cima, Rose and Painter 
7189 (US), Federal District, Sierra de Ajuscq, Rose and Hay 5591 (US, 
Pnngle 6419 in part( F, GH, MO, US), District of Temascaltepec, Hmton 
1351 (F, NT) Puebla, Boca del Monte, Purpus 5828 (F, GH, NT, US) Chia¬ 
pas, without definite locality, Linden 680, type coll, photo of Geneva specimen 
(F) 

(88) Fuchsia oolimae Munz, new species 
(Plate 15, fig. 78) 

Habit and puberulenee of F minim flora; leaves orbicular-ovate, the blades 

5- 12 mm long, 4-11 mm wide, obscurely serrulate, obtuse to rounded at both 
ends, petioles 3-5 mm long; hypanthium whitish-green, 2-25 mm long, 
sepals white, reflexed-spreading, 15 mm long, the tips not free in the bud, 
petals white, elliptic-oblong, 1 mm long, stigma-lobes spreading 

Habltua et puberal encta Fuchsias mtnimiflorse, folUs orbtoulars-evatis, laminis 5-12 
nun longls, 4-11 nun Intis, obscure ssrrulatis, obtusis vel rotunAntis is extremis utrisqns, 
petiohs 8-5 mm longis, hypanthlo albido, 8-8 5 mm. longs, sspalis albidls, reflexo-ex panels, 

15 mm longis, pstalis albis, sUiptico-obkmgis, 1 mm. longis, lobis stigmatls expands. 

Type, from Volcano of Ooltma, Jalisoo, Maxioo, July 13,1892, M E Jones 
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AM, Pomona College Herbanum 83711; iaotypes United States National 
Herbarium 237441 and at New York Botanical Garden. This species is qaer 
F, minimflora, but the sepals are shorter than the hypanthium, the tips are 
not free in the bud, and the leaves are more rounded. 

(89) Fuchsia taoanonsis Lundell 

(Plate 15, flg 80) 

Fuohfria tacanenn* Londjxl, Oontr TJmv Mich. Herb ,4180,1940. 

Shrub up to 4 m high, open-branched, the ultimate branehleta slender, 
greenish, subglabrous to pubescent, leaves opposite, the blades membranace¬ 
ous, rhombic-ovate, abruptly euneate at base, acuminate at apex, rather evenly 
and coarsely sinuate-serrulate, paler beneath than above, somewhat strigose 
above, subglabrous to pilose beneath, 25-5 (7) cm long, 12-3 5 (4 2) cm 
wide, with 7-9 pairs of lateral veins, petioles slender, subglabrouB to pubes¬ 
cent, 1-2 pm. long, pedicels filiform, glabrous to pubescent, mostly^L-2 cm 
long, flowers perfect or imperfect, hypanthium obcomc, 3-5 5 mm long, 
2-3 5 mm wide at summit, glabrous to puberulent, greenish to reddish, sepals 
reflexed-spreadmg at anthesis, lanceolate, acuminate, nsually somewhat pu¬ 
bescent, whitish or greenish, usually shorter than hypanthium, 2 5-6 mm 
long, apiculate, the tips 1-2 mm long, comuvent in bud; petals oblong-ovate, 
white to pink, red in age, 2-3 5 mm long, more or less emargmate, stamens 
included, anthers about 1 mm long, style in perfect flowers 4-7 mm long, 
stigma 4-lobed, scarcely 1 mm long, fruit subglobose, black, 4-5 mm thick 

Type locality, Volcfln de TacanA, Chiapas, Mexico ; the species is known 
from the following collections, all from MEXICO without locality, Schtede 
(US), Morelos, barranca above Cuernavaca, Prxngle 6380 (F, GH, CAS, 
MICH, NY, US), Chiapas, VolcAn de TacanA, Matuda 3399 (MICH, type), 
Mt Pasitar, Matuda 1686 (MO, NY, MICH, US) F tacanensis is variable m 
flower-size, pubescence, length of hypanthium, ete, but is distinguished by the 
large thm toothed leaves, wide hypanthium, long sepal-tips, light-colored 
flowers, sepals shorter than hypanthium Pnngle 6380 has stanunate more 
crowded flowers, pedicels less than 1 cm long, 

(90) Fuchsia Skutohiana Munz, new species 
(Plats 15, flg 81) 

Much like F. tacanensis in habit, foliage, etc, but finely stngulose on young 
branehleta, hypanthia, sepals, leaves more finely stngose, petioles 2-8 cm 
long; pedicels 1.5-3 cm. long, stngulose, hypanthium not longer than wide 
in pressed specimens, 2-8 mm long, slightly wider; sepals at least as long as 
hypanthium; reflexed, 2 5-4 mm long, white to pink, aging red, the tipe 1-1.5 
mm. long, petals about as long as sepals, white to pink, aging red, emargmate; 
stamens not included, about 1 mm long, anthers 0.5 mm long, style 4-5 mm 
long, fruit black, 4-5 mm thick. 
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Habitus et folia Fuchsias tacancnsu r, ramulis, Jiypautkiis tt?pali»que strlguioan, folds 
strigulosis, petiolis 2-3 cm longis, pedicel!la 15-3 cm loagla, atriguloau, hypautbio 2-3 
mm longo, latiore t sepal is hypaathio aequahbus, reflexis, 2 5-4 mm longu, albls vel camels, 
in aotate roseis, cum aplctbus 1-15 mm longis, petalis sepalls aaquallbus, emargm&tis, 
atbia vel camels, in aetale roseis, staininibns non inelums, 1 mm longis, anthcns 0.6 mm 
longis, st^lo 4-5 mm longo, bacca nigra, 4-0 mm dxametro 

Typt from near Quezaltenango, Quesaltenango, Guatemala, at 2600 m., 

July 24,1434, A F Skutch 812 (NY), isotype (F) Other material from same 
place and on same date, Skutch 813 (F), Chiapas, Mexico, Ohtesbreght 730, 
in 1864~’70 (F, Oil, MO) 

(91) Fuchsia bacillaris Lind ley 

(Piste IS, fig 82) 

Fuchma haotUaris Lindi , Bot Reg, 18 1480, 1832, F bacillaris in CuKU, Bot Mag , 70 
4506,1850, Hemsley, Biol Centr Amer,Bot,l 456,1880, Btanoley, Contr U B Nat 
Herb , 23 1079,1924. 

Shrut 1-2 m tall, practically glabrous throughout, openly and finely 
branched, leaves opposite, mibconaceous, sinuate-denticulate, paler beneath 
than above, lance-ovate to elliptie-ovate, more or less cuneate at base, acute to 
obtuse at apex, sometimes with line of minute hairs on upper surface of mid¬ 
rib , blades 1-3 (4 5) cm long, 0 5-1 2 (15) cm wide, petioles 3-6 mm long, 
sometimes with lines of puberulence, flowers solitary, axillary, apparently 
perfect or pistillate, pedicels glabrous, Aliform, 5-15 mm long, hypanthram 
subcyhndnc, glabrous, red, 5-6 mra long, 1 5-2 5 mm wide at summit, sepals 
spreadmg-reflexed at anthesis, rose, glabrous, lanceolate, 3-5 mm long, apicu- 
late, the tips conniveut m the bud j petals rose, round-obovate, retuse, 2 5-5 
mm long, stamens included, the anthers 1-15 mm long,style8-13mm long, 
stigma reddish, the 4 lobes tending to spread, fruit spherical, 4-5 mm thick 
Type locality, Mexico, seeds sent by J S Mill, Esq This species is an un¬ 
certain entity, the exact location of its origin being unknown It has always 
been keyed out as being glabrous The plate by Lmdley shows it as having 
relatively large flowers and is pretty well matched by Purpus 6708 Material 
seen, MEXICO “seed from Mexico, 1829," Ex horto bot Petropohtano (NY), 
matching the Liudley plate and description and is likely authentic material 
Guerrero Mts near Chilpancmgo, E W Nelson 3258 (US), with leaves 
rather small, Sierra Madre, near Chilpancmgo, Nelson 3213 (US), crest of 
Sierra Madre, Langlasse 890 (F, GH, US) Chiapas Cerro del Boquerfin, 
Purpus 6708 (F, GH, NY, US) GUATEMALA Huehuetenango, Sierra 
Cuchumatanes, Skutch 1247 (F), twigs slightly pubescent 

(92) Fuchsia minutiflora Hemsley 

Fuchsia minvtiflora Hkkbt., Diag PI Nor, 1 16, 1878, Bot Biol Centr Amor, 1 468, 
1880, 6 pi 28,1880, Stamdixt, Comtr U 8.Nat. Herb,23 1070,1984. 

Shrub 1-2 m tall, with very slender rather numerous branches, the ultimate 
ones scarcely 1 mm thick and covered with a loose brownish puberulence, the 
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hairs more or less spreading, often with incurved tips, leaves mostly opposite, 
numerous, mostly longer than the mternodea, the blades thickish, lance-ovate 
to -elliptic, conspicuously serrulate with 4-5 teeth on each edge, glabrous, 
somewhat paler beneath, 3-8 (10) mm long, 2-5 (7) mm wide, obttise to acute 
at both ends, petioles 1-2 (4) mm long, flowers solitary, axillary; pedicels 
filiform, sparsely puberulent, 2-8 mm long, hypanthium tubular-funnel- 
form, 3-4 mm long, 15 mm thick at base, gradually arophate, aubglabrous 
tp puberulent, apparently reddish, sepals lanceolate, acuminate, apiculate, 
somewhat spreading in an thesis, 2-2 5 mm long, the tips connivent m the bud, 
petals oblong, obtuse, entire, 1 5-2 mm long, apparently white, stamens very 
small, almost included, style glabrous, scarcely as long as petals, stigma deeply 
4-lobed, berry sub-globose, aubglabrous, 3-4 5 mm thick 

Key to Varieties or FuctatA mtnuttfiora 

A Hypanthium and ifepalM white, hypanthium pubescent 92a var hidalpensi* 

AA Hypanthium rod, subglabrous 92b var lypxca 

(Ota) Fuchsia xolnutlllora HcmsJey, var hld&lgensls Munr, new variety 
(Plate 11, fig 83) 

Hypanthium pubesmite, album, sepalis albis 

Type from Trinidad, Hidalgo, Mexico, at 1850 m, April 30,1904 Ft ingle 
(1808, Pomona College Herbarium 59867, isotypes (F, Gil, CAS, MICII, NY, 
ITS), the label on the Michigan specimen reads “Honey Station, Puebla” 
Material seen, Trinidad, Pringle 8807 (F, Oil, CAS, NY, US), Zacualtip&n, 
Stler 150 (GH, US) 

(92b) Fuchsia, mlnutlllora llemsloy, var typlca Munz, new name 
Fuchsia mmuti flora Hembl , Ibag PI Nov ,115,1878 

Hypanthium red, subglabrous 

Type locality, “in monte Orizaba, alt 5000 pedbased on Linden 631 
Material seen, MEXICO without- locality, Mueller 1339 (NY), garden of 
Mrs Nuttall. Mexico City, 8afiord 1511 (US), Vera Cruz, Chiuantla, Lwfo- 
mann 3231 (US), Prov Jalapa, com Schleehtendal in 1840, coll Schtede 525 
(GH, NY), Aseradero de Santa Cruz, Mueller 1550 (NY), Orizaba, Mueller 
1702 (GH, NY), 640 (NY), Maltrata, Matuda 1358 (MICH, NY) Mexico, 
Ixtacciliuatl, Purpus 160 (POM) 

(93) FuchsiamicrophyllaHBK 
FuohMa microphylla HBK, Nov Gen et 6p , 6 108, pi 584,1823 

Subshrub or shrub, 3-20 dm tall, rather densely branched, the ultimate 
branchlets slender, barely 1 mm thick, with a dense subappressed puberu- 
lence, leaves crowded, opposite, subconaceous, lance-oblong, to eUiptic-obo- 
vate, usually sharply serrulate, sometimes subentire, deep green above, paler 
beneath, acute to obtuse at both ends, subglabrous except sometimes for line 
of puberulence along upper surface of midrib, the blades 5-20 (25) mm long, 
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3-8 (10) mm wide, petioles glabrous to puberulent, 2-8 (15) mm. long; 
flowers solitary, axillary, perfect or pistillate; pedicels appressed-puberu- 
lent, 3-6 (10) mm long; bypanthium deep red, subcylindric, oonstneted 
above the ovary, then usually 7-9 (11) mm long, 2 5-5 (6) mm wide in 
pressed specimens, sometimes shorter and narrower in pistillate flowers, gla¬ 
brous to minutely stngose, sepals deep red, mostly 4, sometimes 3, lanceolate 
to ovate, 2 5-5 (7) mm long, acuminate, usually apiculate, the tips up to 1 
mm long and connivent in the bud, glabrous to stngulose, petals rose, broadly 
elliptic to almost round, usually toothed, 3-5 (7) mm long, stamens nearly 
or quite included, anthers 15-2 mm. long, sometimes lacking; style 8-15 (20) 
mm long, stigma reddish, deeply 4-lobed; fruit subglobose, glabrous to 
stngulose, purple-black when ripe, up to 8 mm thick 
Characterized by its conaceous glabrous usually serrulate and smallish 
crowded leaves and rather large flowers, but vanable, flowers Bmall if pistil¬ 
late onlv 

Ksy to VASiisnas or Fueht to mierophylla 

A Ovary and hypanthium glabrous. , 93a var typiea 

A A Ovary and lower part of bypanthium minutely stnguloae 98b var aprioa 

(93a) Fuchsia mierophylla H B K var typlca Munz, new name 
(Plate 15, flg 84) 

F mierophylla H B K, Nov Gen. et Bp., 0 108, pi 634,1823, Linbl , Bot Beg, 16 1209, 
1829, Swkbt, Brit FI Gard, eer 2, pi 10, 1829f, Hbmst.ey, Bot Biol. Centr Amer, 
1 468,1880 in part, Standley, Oontr U 8 Nat Herb, 23 1079,1924 in part 
Brebissonia mierophylla Sfaoh, Ann Set. Nat, eer n, 4 176,1836 
Myrinia mierophylla Lilja, FI Bverig Suppl, 1 26,1840 
F gracilis SsssS and MocrSo ex DO., Prodr., 8 37,1828 in synon 

F mixta Hbkblby, Diag PI. Nov, 1-14,1878; Biol Oentr. Amer Bot, 1*469,1880 , 6 pi 
28, 8g 2, 1880 Baaed on Galeottl 8026 from Orixaba, which I have not aeen, but which 
ia in the range of the typical form if referred to F. mierophylla I agree with Standi, Le, 
that inch must be the caee 

Ovary and hypanthium glabrous 

Type locality, Volc&n de Jorullo, which I believe is in Michoac&n, Mexico 
Ganging from Hidalgo to states of Mexico, Michoac&n and Jalisco Material 
seen, MEXICO without definite locality, SessS, Moctfio, Castillo y Maldonado 
5197 (F); Lithrum vulneranum, N, Sess6 et al 1842 (F); ex hortobot. Petro- 
politano, introd 1828 from Mex. (NT) Hidalgo, El Chico, Lyonnet 2204 
(US); between Beal del Monte and Chico, Hartweg 285 (NT); Lagunas 
Zempoala, Lyonnet 2510 (US) Vera Crus, Pico de Orizaba, Vacqueria de 
Jaoal, Liebmann 3230 (US, OH). Federal District, El Deaierto, Conviento, 
Russell and Sovvtron 133 (CAS, US); La Cima, Barnes and Land 398 (F), 
San Niool&s, Valle de Mexico, Bourgeon 974 (OH, U8), Pam near Deaierto 
de los Leones, Munt 15082 (POM) intergrading toward apnea/ Contreras, 
Lyonnet 1637 (US). Mexico, Salazar, Pnngle 13462 (US), Blue and Pannier 
7036 (US), Montes de Gavia, Asphtnd 356 (NT); Nevada de Toluca, Bose 
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and Painter 7935 (NY, US), Sierra de las Graces, Pringle 4314 (F, GH, 
MICH, NY, US), Ixtaccihuatl, Purpus 1779 (P, GH, NY, POM, US), MAson 
Viejo, Temascaltepec, Hinton 1902 (US), San Rafael, Lyonnet and Elcoro 
1923 (US) Morelos, Popocatepetl, Purpus 3060 (P, NY, GH, US), Bose and 
Hay 6256 (US) MichoaeAn, Mt Patamban, Nelson 6566 (NY, US), “in 
monte lgzuvomo Jorullo, alt 550 hex,” Humboldt et al, type coll, (scrap at 
P). Jalisco, volcano of Colima, Jones 225 (POM, US) 

(93b) Fuchsia microphylla a B E var aprloa (Lundell), new eomb 
F apnea Lunpzll,O ontr.Uuiv Mich Herb,4.18-19,1940 

Ovary and lower part of hypanthinm minutely appressed-paberulent 
Type locality, VolcAn de TacanA, Chiapas, Mexico Banging from Oaxaca 
and Chiapas to Guatemala. Representative material seen, MEXICO, Puebla, 
Tezuitlan, Orcutt 4001 (F, MO, US) Oaxaca, Yavezca, Oaleotii 3039 (US), 
Cerro de los Frailes, between TeotitlAn del Camino and Huantla de JimAnez, 
Schultes and Beko 370 (F, GH) Chiapas, San Cnst6bal, Goldman 985 (US), 
Mt TacanA, Matuda 2378, type coll apnea (MICH, NY) GUATEMALA 
Alta Vera Poz, Mts east of Tactic, Standley 71428 (F) Huehuetenango, San 
Juan Ixcoy, Skutch 1069 (F) Quichl, San Miguel UspantAn, Hey do and Lux 
under J. D Smith 2999B (NY, US), Nebaj, Skutch 1711 (F) pistillate San 
Marcos, Vole An de Tajumulco, Schmidt 1934 (F) , Vole An de TacanA, Steyer- 
mark 36159 (F) Quezaltenango, VolcAn de Santa Maria, Steyermark 34187 
(F) Chimaltenango, VolcAn de Acatenango, Standley 61954 (F), VolcAn de 
Agua, Johnston 896 (F) Guatemala, between San Martin and Todos Santos, 
Nelson 3627, pistillate (F, US) SacatepAquez, Antigua, KeUerman 6535 (F), 
VolcAn de Agua, KeUerman 7577 (NY) 

This pubescent plant mtergrades freely with F mtchoacanensis which has 
thinner more membranaceous leaves with coarser longer hairs on their lower 
surface, for example GUATEMALA Quezaltenango, Ilartweg 527 (NY), 
SacatepAquez, VolcAn de Agua, Shannon 3655 (US), Alta Vera Paz, CobAn, 
von Tuerckhetm II1295 (F, MICH, NY), Mts east of Tactic, Standley 71357 
(F) Oaxaca, Cerro de la Virgen, Conzattt 4352 (US) In these and many 
others, one gets varying combinations of thick leaves and pilosity 

(94) Fuchsia Hemsleyana Woodson and Seibert 
(Plate 18, flg 86) 

Fuchsia EemUyana Woodson and Szibbbt, Ann Mo. Bot Sard, 84 194,1987 
F. puUhetta Woodson and Subset, he, 196-194. Baaed on Seibert 18t, which 1 have seen 

Shrub 1-3 m tall, rather openly branched, the ultimate branehlets slender, 
ca 1 nun thick, minutely pubescent, sometimes stnguloee; leaves mostly 
opposite, rather crowded, subeoriaceous, rhomboid-elliptic to -obovate, cuneate 
at base, acute to obtusish at apex, serrulate to sinuate-dentate, paler beneath 
than above, subglabrous except on upper surface of midnb and along margin, 
the blades 7-1$ (25) mm. long, 4-8 (12) mm wide, petioles sparsely puberu- 



96 


CALIFORNIA ACAJOMMY OF 8CIENCB8 [Pboo.4Xh8sS. 

lent, 8-8 (12) mm long, flowers solitary, axillary, perfect or pistillate; pedi¬ 
cels filiform, more or leas puberulent, 4-6 (8) mm long, hypantluum rose, 
tubular, constricted above ovary, then 5-7 (9) mm long, 1-2 mm wide at 
summit, glabrous to puberulent, sepals deltoid-lanceolate, rose, spreading- 
reflexed at anthesis, 3 5-4 mm long, apiculate, the tips conmvent m the bud, 
petals rose or with purplish tinge, oblong-obovate, 2 5-4 mm long, undnlate 
and rounded at apex, stamens usually included, anthers 1-1 2 mm long; 
style 8-10 mm long, stigma deeply 4-lobed, exserted, 1 mm long, ovary sub- 
glabrous to stngulose, fruit subglobose, black-purple, 4-5 mm thick 

Type locality, Rio Cluriqui Viejo, near Monte Lino, Chinqui, Panama 
Found m the mountain of Costa Rica and Panama Representative matenal 
may be cited, COSTA RICA Vara Blanca de Sarapiquf, Skutch 3225 (NY) 
Alajuela, Volc&n de Pois, (Handley 34629 (US), 34620 (US), Allen 600 (F) 
Cartage, Cerros de Irazri, Ptttter 13048 (US), Volc&n de Tumalba, Standley 
14949 (TJS) San Jos6, La Guaba, Valerio 1526 (F), Laguna de la Chonta, 
Standley 42275, stngulose (F, US), Cerro de Piedra Blanca, above Escasfi, 
Standley 32198 (US), Solis 154 (F) stngulose, Fuica La Cima above Los 
Lotes, Standley 42758 (US), Cerro de Las Vueltas, Standley and Valerio 
43523 (F, US), 4,1499 (US), Laguna de la Eseuadra, n e of El Copey, Stand - 
Icy 42078 (F, US), 42057 (US), between Guayabdlos and Cabeza de Vaea, 
Dodge and Thomas 4940 (F) PANAMA Chinqui, upper Rio Chinqui 
Viejo, Seibert 162, type no Hcmsleyana (MO, NY), near Monte Lino, Sahert 
182, type pulehella (MO), Rio Chinqui Viejo valley, White 2 (GH, POM), 
trail Paso Ancbo to Monte Lino, Allen 1497 (MO, NY, POM), Volcan de 
Chinqui, Terry 1331 (F, MO), Davidson 876 (F, MO), Casita Alta, Woodson, 
Allen and Seibert 873 (MO, POM), Bajo Chorro, Boquete Distnct, Davidson 
319 (F, MO ), Cuesta de Cerro Quemado, Pit tier 3114 (US, GII) 

This species is near F. microphylla in ita coriaceous, smallish, usually 
toothed leaves, but has smaller flowers and a more southern range It often is 
much like F michoacanenns, but the leaves are thicker, smaller, not pilose, 
however, it intergrades with it (see under mtchoacanensts) Plants that I 
refer to Hcmsleyana have largely been determined as F parvtflora (F 
Kncliandra of this paper), but that species belongs in the thinner or mem¬ 
branaceous-leaved group 

(95) Fuchsia striol&ta Lundell 

(Plate 15, flg 66) 

Fuchsia striolata Lonmell, Contr Univ Mieh Herb, 4 90,1940 

Shrub, openly branched, more or less scandent, the ultimate branchlets 
somewhat stngulose; leaves opposite, subeonaceous, ovate to lance-ovate, the 
blades 15-9 0 cm long, 1-5 cm wide, cuneate at base, acuminate to aeutish at 
apex, minutely stngulose above, subglabrous and paler beneath, subentire 
to remotely denticulate in upper half, ciliolate, with 6-7 pairs of lateral veins; 
petioles stngulose, 1-2 5 cm long, flowers solitary, red, pedicels stngulose, 
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6-12 mm. long; hypanthium tubular, strigulose, 6-4 m long, barely 1 mm. 
vide; sepals xed, deltoid, ca 2 mm. long, apiculate; petals red, 1 mm. long, 
rounded; anthem included, 06 mm long, style 4-5 mm long, stigma exaerted, 
4-lobed, less than 1 mm. long; fmit snbglobose, ca 7 mm. thick, striguloee 
Type locality, Volc&n de Tacanfi., Chiapas, Mexico, the type number being 
Matuda 2765 (F, MICH, NY) entirely without flowers, although the sheet 
at New York has one young bud On the whole, though, Matuda 2765 seems to 
match Matuda 4004, from Mt. Ovando, Chiapas (MICH, NY) which does 
have flowers From GUATEMALA * San Marcos, VolcAn Tacani, Quebrada 
CanjulA, between Sibinal and Canjulfi., Steyermark 3609, (F) also without 
flowers, seems to be this species It is characterized by the large thiokiah leaves 
which are quite glabrous beneath and with short pedicels and Btnall flowers 
A collection from Jalisco, San Sebastian, Canon El Ranehito, Mexta 1465 (F, 
MICH, NY, US) has certain characters of F atnolata (leaf-shape, sue, pubes¬ 
cence ; pedicel-length, flower-size, shape, color; fruit-size), but the leaves are 
very much thinner than in the Chiapas specimens 

(96) Fuchsia michoaoanensis Sess6 and Mocifio 

(Plate IS, fig. 87) 

Fuchsia mtohoaeanensU Sajsl and Mocifio, PI N Hiapan, ed 1,57,1887-00 
FuohHa biflora 8ess4 and MooiSo, FI. Mex, ed 8,98,1894 given ae aame aa F michoacan 
emit Baaed on specimen no 6209, whiah I hare seen 
F ehiapenris T. 8. Brando ,Univ. Calif Pnb Bot.,6.69,1914, 8 tint>lxt,O ontr.TJ. 8 Nat 
Herb 0*3:1079,1924. Based on Purpus 6707, which 1 have seen 
F hetorotridha Lvmvu,, Contr Mich. Herb, 4:19,1940 Based on Matuda t4S7, which I 
have seen It may have somewhat finer pubescence than usual 

Shrub 1-3 m tall, with slender branches, the ultimate ones about 1 mm 
thick, adpressed-puberulent to densely spreading-pubescent or pilose, usually 
with both kinds of hairs at least on the petioles and veins of lower leaf- 
surfaces, leaves opposite, the blades orbicular-ovate or elliptic-ovate, mem¬ 
branaceous, subentire, to denticulate, bicolored, rounded to cuneate at base, 
rounded to acute at apex, subglabrous to puberulent or sparingly stngose 
above, sparsely to densely pilose beneath, 7-26 (40) mm. long, 5-20 (25) mm 
wide; petioles 3-25 mm long, usually pilose and stngulose, flowers axillary, 
perfect or pistillate, pedicels pilose to puberulent, filiform, 5-15 (25) mm 
long; hypanthium red, cylindrical in pistillate flowers to tubular-funnelform 
in perfect ones, often more or less pilose, pubescent, 4 -6 (10) mm. long, 1-3 
mm. wide at apex in pressed specimens, constricted below the rounded base, 
sepals red, usually pilose, sometimes only puberulent, more or leas spreading, 
deltoid, acuminate, 2-3 mm long, the apiculate tips oonnivent in bud, petals 
coral red, round-ovate to -elliptic, erect, 0 6-2 mm long; stamens subscssile, 
almost or quite included; style 6-3 (12) mm long, the stigma somewhat ex- 
sorted, deeply 4-lobed, more or less red, berry subgloboee, black-pnrple, 4-7 
mm. thick 
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Type locality, not given, probably southern Mexico. Ranging from southern 
Mexico to Costa Rica Representative material, MEXICO without definite 
locality, “ Fuchsia biflora N t 2. £ 159,” Sessi, Moctfio, Castillo and Maldon¬ 
ado 5309 (fragment at F) Mexico, district of Temaaealtepec, Pantoja, Hvnton 
2846 (NY) Michoac&n, Tarascdn, Pnngle 11989 (F, GH,US) Chiapas, Cerro 
del Boquerdn, Purpus 6707, type no chwpcnsts (F, GH, NY, US), 7168 (F, 
NY, US), Volefin de Tacanfi, Matuda 2457, type heterotneha (MICH) Jal¬ 
isco, Real Alto, trail to El Tajo de Santiago, Mexto 1744 (F, CAS, MICH, NY, 
US) Morelos, El Parque, Bose and Bose 11118 (NY, US) very smooth 
GUATEMALA San Marcos, Quebrada Conjulfi, Yolcfin Tacanfi, Steyer- 
mark 36047 (F), Rio Vega, Volcfin Tacanfi, Steyermark 36233 (F), El 
Boquertin, Standley 66305 (F, POM) Quiche, so of Chichicastenango, Stand- 
ley 62408 (F) Chimaltenango, Chichivac, Skutch 43 (US), 710 (F); Cerro 
de Tecpfim, Standley 58716 (F) Guatemala, Fmca La Aurora, Aguilar 80 
(F), Volcfin de Pacaya, above Laa Calderas, Standley 58400 (F, POM) 
Quezaltenango, Volcfin Santa Maria, Steyermark 33915 (F), above Santa 
Maria de Jesus, Standley 67264 (F), 67188 (F), Volcfin Zunil, Steyermark 
34929 (F) Jalapa, Volcfin Jumay, Steyermark 32353 (F) Amatitl&n, be¬ 
tween San Vicente Pacaya and El Cedro, Tondue 428 (US) Sacatcpfiquez, 
Volcfin de Fuego, J D Smith 1460 (GH, US), Volcfin de Agua, so of Santa 
Maria de Jesus, Standley 59494 (F, POM), Finca Carmona, s e of Antigua, 
Standley 63805 (F, POM) Sacapa, Sierra de las Minas, Steyermark 29741 
(F) EL SALVADOR San Vicente, Volcfin de San Vicente, Standley 21549 
(NY, GH,US) COSTARICA San Josfi,LasNubes, Standley38705 (US) 
Material which I refer to this species has largely passed as F mtnuttflora 
which is a smaller-leaved and smaller-flowered plant of more northern range 
F mtchoacanensts intergrades freely with F microphylla var apnea espe¬ 
cially in Guatemala, where much of the material is intermediate Jn Costa 
Rica, it intergrades likewise with F Hemsleyana, but in general, F mtchoa - 
canensts has thin leaves while the other two have more coriaceous ones Ex¬ 
amples of intergradation with microphylla are, Chiapas, Ohiesbraght 697 
(F), Barranca Eminencia, San Marcos, Guatemala, Standley 68586 (F), 
Cerro Quemado, Quezaltenango, Kellerman 5939 (US), San Juan de Dios, 
Sonsonate, El Salvador, Pittier 1995 (US), Volcfin de San Salvador, Stand- 
ley 22810 (NY, GH, US) In these there is a tendency toward the pubescence 
of miohoaeanensss and toward the small thickish leaves of microphylla With 
the pubescence of F michoacanensis, but the leaf-thickness of F Hemsleyana 
may be cited, COSTA RICA Cartago, Torres Bojas 48 (US), Volcfin de 
Turrialba, Pittier 13191 (GH, NY, US), Irazti, Kuntse 2343 (NY). 

(97) Fuchsia Encliandra Steudel 

(Piste 18, fig 88) 

Fuchiia Eneltandra Braun, Nomen Bot., 1:649,1840 (published se EueUandra) 
Eneltandra parvi flora Zvcc , Abh Aksd. Wise Mueaeh, 2 886,1881-1836 
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Fuchsia parvifiara Ztjoo., Le f 987; Hjuibujy, Biol Ce&tr Amer, Bot, 1 *490,1880; STim- 
unr, Contr , XT B Nat Herb, 28 1080, 1924 Not F parviflora Jjxn>h t , Bot Beg, 18: 
1048,1827 (nee F thymifoha) 

Kicrschlegcria Lindleyi Spach, Ann Sci Nat, (2), 4.178,1885, 

Shrub 1-4 m tall, densely branched, with ultimate branchlets very slender, 
puberulent, somewhat stngulose and dark colored under the whitish puberu- 
lence, leaves mostly opposite, membranaceous, lance-ovate to round-elliptic, 
entire to inconspicuously serrulate, minutely strigulcme to almost glabrous, 
bicolored, obtusish to acute at both ends, blades 8-15 (20) mm long, 4-10 
(15) mm wide, petioles puberulent, 4-8 (12) mm long, flowers solitary, 
axillary, dioecious or polygamous, pedicels filiform, puberulent, 5-15 mm 
long, hypanthium cylindrical, stngulose, red, not constricted at base in stam- 
mate flowers, 6-8 (10) mm long, 2-3 mm wide, m pistillate flowers con¬ 
stricted above ovary, then 5-7 mm long, 1-2 mm wide, sepals deltoid-ovate, 
ascending in anthesis, puberulent, reddish, 2 5-3 5 mm long, apiculate, the 
short tips coumvent m the bud, petals suborbicular, 2-3 mm long, reddish, 
more or less undulate, stamens included, anthers ca 1 5 mm long, style 7-9 
mm long, stigma exserted, deeply 4-lobed, berry dark, 7-8 mm thick 
Type locality, Mexico Ranging from Hidalgo to Oaxaca, and character¬ 
ized by its small entire, thin leaves and cylindrical flowers As here under¬ 
stood this species is not nearly so inclusive as determinations on herbarium 
material would indicate as to previous treatment Material seen, MEXICO, 
Hidalgo, Zimap&n, Coulter 175 (NY, Oil), possible mistake on label Mexico 
base of Ixtaccihuatl, Arsine 5539 (MO, US) Morelos, Valle del Tepeite, 
Lyonnet 1358b (US), Huitzilac, Lyonnet 1994 (US), Valle de Cuernavaca, 
Lyonnet 735 (NY, US), kilometer 61, road, Mexico City to Cuernavaca, 
Mexta 2718 (P, MICH, GH, CAS, NY, POM, US), El Parque, Orcutt 4406 
(F, GH) Oaxaca, Sierra de San Felipe, Pringle 7485 (US), Nelson 1179 
(US), San Felipe, Bose and Hough 4605 (US), Oaxaca, Conzath and Gon¬ 
zales 20 (MO, US), Reyes, Nelson 1803 (GH, US), Yotado, Galeotti 3068 H 
(fragment at F) 

(98) Fuchsia cylindracea Lindley 
(Plate Iff, fig 89) 

Fuchsia cylindracea Lindl , Bot Beg, 24 66,1836 

Shrub, rather openly branched, up to 5 m high, the ultimate branchlets 
purplish, aubglsbrous to sparingly pubescent, the youngest tips more densely 
but rather coarsely pubescent, rather slender, leaves membranaceous, oppo¬ 
site, obovate to elliptic, subentire, cuneate at base, obtuse to aoutiah at apex, 
strongly bicolored, subglabrous to somewhat stngose above, more or leas pilose 
beneath, the blades 2-5 (6 5) cm long, 1-2 (2 5) cm wide; petioles somewhat 
pilose or pubescent, 8-10 (12) mm long; plants apparently dioecious, flowera 
solitary axillary, dioecious; pedicels filiform, pubescent, 10-25 mm long, 
ataminate flowers with narrow basal portion, then widened into hypanthium 
8-10 mm wide, cylindrical, deep red, somewhat pnbeacent, sepals ovate- 
deltoid, 8-8 5 mm long, red, somewhat ascending in anthesis, short-apiculate, 



100 CALIFORNIA ACADEMY OF 8CISNC38 [Floe 4ra SHU 

the tips connivent in the bud; petals red, suborbicular, more or leas apiculate 
and notched, 3-4 mm. long, stamens included, anthem 1.2-1.4 mm. long; style 
about 1 mm long, stigma 4-lobed, about 0.5 mm. long, pistillate flowers con¬ 
stricted above the ovary, then expanded into a cyHndnc hypanthium 4-5 mm 
long and 2-3 mm. wide, sepals and petals as above, but somewhat smaller, 
stamens present, the anthers about 0 5 mm. long, not functional!; stigma ex- 
serted, 4-lobed, ca. 1 mm long, fruit snbglobose, dark, 6-8 mm. thick 

Type locality, not known, seed of original plants from Mexico I have seen 
none of Lindley’s herbarium material, but his plate fits well the specimens I 
refer to this species, with large leaves, long flowers (cylindrical, % inch long 
acc. to Lmdley), pubescence, etc The species is near F Encltandra (parm - 
flora ) hut has larger leaves and coarser hair; there is some intergradation, as 
Ohiesbreght 696 (MO) from Chiapas with leaves of cyltndracea and flowers of 
Enchandra; “F pubescent,” Sessi and Mocifio 6215 (F) Representative of 
cyltndracea may be cited, MEXICO, without locality, Coulter 174 (QH, NT) 
Mexico, District of Temascaltepec, Timbres, Hinton 3055 (US), Cajones, 
Hinton 4044 (US) Michoae&n, Campanano near Morelia, Arsine 5665 (NT, 
US), 6523 (US), Arsine tn 1910 (F), P&tzcuaro, Prtngle 4266 (F, QH, 
MICH, NT, US), 3583 (F) Oaxaca, 18 miles s w of Oaxaca City, Nelson 1391 
(US) 

(99) Fnohsia tetradaotyla Lindley 
(Plate 15, flg. 00) 

Fuohtia tetradaotyla Linsl., Journ Hort. 80s, 1-804,1840. 

F BelerUma lomm, Verb Bot Ver Braodenb, 66 179, 1918, Staudlst and 8mm- 

itiXK, Field Mas. Nat Hist., Bot., 28-368,1840. 

Shrub 6-15 (24) dm tall, openly branched, the ultimate branehleta red¬ 
dish, 1-2 mm thick, pnberulent, more or less stngulose, leaves opposite or 
nearly so, broadly ovate, somewhat rhomboid* membranaceous, not crowded* 
subentire or remotely denticulate, soft pubescent on both surfaces, bicolored, 
rounded to broad-cuneate at base, abruptly acute to obtuse at apex, the blades 
2-3 (10) cm long, 15-5 cm wide, with about 6 pairs of lateral veins; petioles 
slender, 1.5-3 (4) cm long; flowers solitary, axillary, the plants dioecious, 
pedicels filiform, stngulose to pubescent, 1-18 cm long; staminate flowers 
with hypanthium subeylindno, 7-10 mm long, 25-35 mm wide, pnberulent, 
rose-orchid to deep red; sepals red to orchid, puberulent, 2.5-3 (4) mm long, 
amending, deltoid, apiculate, the tips about 0.5 mm long, somewhat separate 
in hud; petals rose-scarlet or paler, suborbicular, ca 3 mm long; stamens 
included, anthers 2 mm long; stigma included, pistillate flowers maaller, 
constricted above ovary; hypanthium 5-6 mm. long, 1-2 mm. wide, anthers 
less than 1 mm long, style 8-9 mm. long, stigma asserted, 4-lobed, 1 mm. long, 
fruit purplish or black, up to 1 cm thick. 

Type locality “Guatemala,” type collected by 0. W Skinner, April4,1846. 
I have not semi the type, but tun taking the name tetradaotyla for the plant 
recently called Beleriana The large leaves (2.7 inches long, fadmUpg pet!- 
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oles), the calyx (% inch long, that is hypanthium plus sepal*), pedicels equal¬ 
ing petioles, and origin Guatemala, all these points mentioned in the original 
description can indicate only this species Material seen, MEXICO, without 
definite locality, “Fuchsia tomentosa N,” 8ets6, Mocifto, et al. 5007 (F). 
Oaxaca, between Suchistepec and Miahuatl&n, Nelson 3515 (US); between 
Plunia and San Miguel Suchistepec, Nelson 3505 (US). Chiapas, Teopisca, 
Goldman 970 (US) GUATEMALA Baja Vera Pas, Santa Boss, von Tuerck- 
heim under J D. Smith 1315 (US). Quezaltenango, Volc&n Zunil, Steyermark 
34741 (F); near Quezaltenango, Seler 2894, type of Selenana (photos F, 
POM, specimen CAS), Quezaltenango, Skuteh 810 (F, NT), Volc&n de 
Santa NLexiefiteyermark 34031 (F, POM) Chimaltenango, Tecp&m, John¬ 
ston 761a (F), Skuteh 489 (F, GH, MICH, US) Sacatep4quez, Santa Lucia, 
Popenoe 689 (US), Volc&n de Acatenango, Shannon under J. D Smith 3636 
(US); Finca El Hato, ne of Antigua, Standley 61202 (F), Santiago, Gomez 
under J D Smith 872 (US) Guatemala, Carmela, Morales 1100 (F) Jalapa, 
Cerro Alcobe,, Steyermark 32512 (F, POM) Zacapa, Sierra de las Minas, 
Steyermark 29704 (F) 

(100) Fuchsia Mexiae Munz„ hew species 
(Plate 18, fig 01) 

Leafy shrub apparently rather large, ultimate twigs very slender, some¬ 
what reddish, somewhat fine-pubescent, leaves opposite, petioles slender, 
pubescent, 7-20 (25) mm long, leaf-blades membranaceous, rhomboid-ovate 
to -obovate, bicolored, acute to acuminate at both ends, remotely sinuate- 
serrulate, subglabrous to minutely puberulent on both surfaces, especially 
on the veins and margins, 15-4 (4 5) cm long, 1-2 cm wide, flowers reddish, 
axillary, dioecious, pedicels filiform, stngulose, about 1 cm long, hypanthium 
of pistillate flowers tubular, strigulose, 3-4 5 mm long, barely 1 mm. wide, 
sepals ovate, 1 5-2 mm long, petals white, rounded, ca 1 mm long, style 5-6 
mm long; stigma deeply 4-lobed, well exserted, ca. 1 mm long; staminate 
flowers not seen, but undoubtedly larger, fruit dark, 5-7 mm thick 

Frutex folloens, nunulis teonlboa, robeseentibua, pnberulentU; follis oppohtU, petiolie 
tenulbus, pttboseentlbus, 7-80 (80) nun. longis; laraini* membrenaeois, rhomboideo-ovatia 
▼el -obovatia, aoutla vel acuminatia in extremis utrisque, remote sbraato serrnlatls, sub- 
glabris vel psberalentis in taperfieiebat ntrieqae, 1.5-4 cm. longia, 1-8 cm. latis, floribus 
mbeoesatibus, in nxillie soliiuils; pedtoeUs flHfonmbae, strigulosis, 1 em. longis, bypsn* 
thio florlsm pietillntoram tnbnloso, etrlguloeo, £-4.8 mm. longo, 1 mm. Into, sepelis otatts, 
1.5-8 nun. longis; peteUs slbls, orMeulntis, 1 nun. longis; stylo 8-8 nun. longo; stlgmate 
4-lobato, exserto, 1 nun. longo; floribus stamtnatis lneonnntis; frosts nlgro, 8-7 man. ernaaL 

Type: from op«s dry pine forest, at 1500 m., (teflon II Banehito, flan 
Sebastian, Jalisco, Mexico, Jan. 12,1927, Ynez Mean* 1465, U 8 Herbannm 
no. 1819484; iaotypes F, GH, CA8, MICH, NT Another collection is from 
Morelos, 11 Parque, Sms and Sate 11118 (NT, US). Hie proposed species is 
much like F stnolata, but has membranaceous leaves, more rhomboid leaf- 
blades, white petals, and more western range. 
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Brebitsonia Spach, see Beet 7, Encliandra 
microphylla Spach, see 03a 
thymxfoUa Stead , see 86 
Dorvalla evcharis Comm*, see 3a 
Ellobium Lalja, see Sect 2, Ku fuchsia. 

fulgent Lilja, see 47 
Encliandra Zucc , sect 7 
parviflora Zucc , see 07 
thymifoha LUja, see 86 
Fuchsia abrupta Johnston, no 43 
acynifolxa Scheidw in Otto and Dletr, 
AJlg Gartens, 16 226, 1847 I have 
seen no matenal so labeled, no type 
number was designated Tt was said to 
have come from Mexico and the char 
aeters mentioned (small ovate leaves 
dentate toward the tips, calyx cylin 
drlcol, 6 lines long, leaves with some 
pubenilence above, glabrous beneath, 
pedicels short) suggest F, microphylla 
HBK.no 98 
afflnis Cambess, see 6c. 
alpestns Gardn , see 6d 
alternant Moc and Sees4, see 86. 
amoena Hort, mentioned in DC Prodr, 
3 37, 1828 a ssynonym of F arbores¬ 
cent* 

amphata Benth , sec 21 
Andrei Johnston, no 54 
apetala Buis and Pavdn, no 78 
aptoulaia Johnston, soe 16 
aprica Lundell, see 93b 
araucana F Phil, see 3a 
arborea Sess6 and Moc, see 84a* 
arborescent Sima, no 84. 

Fuchsia arborescent var megdlantha Bonn 
Smith, see 84a 
forma parva Munz, no. 84c 
forma tenuis Mans, no 84b 
forma typiea Muni, no 84a. 
aspen folia Krause, no 59 
Atpuutui Macbr, no 33 
Asplundu Macbr, no 26. 
afrorabra Johnston, see 64 
austromontana Johnston, no. 9 
ayavaeensts H B JC , no 21. 
bacillana UndL, no. 01 
biflora Sessd and Moc, sas 96 . 
boliviano Britton, see 62. 


boliviano Carr, no 46 
f puberutenta Munz, no 46b 
var lumrions Johnston, no 46c 
var typiea Muns, no. 46a 
Braceltnae Muns, no 2 
Bnttonx Johnston, see 52 
Campos-Portoi Pilger and Schulze, no 1 
canescens Benth, no 14 
earacasana Field and Gardn, see 40 
oestrotdes Schulze-Menz, no 83 
ohiapensxs Brandg, see 00 
chloroloba Johnston, see 73a 
chonottoa Phil, see 3a 
eoocinea Curtis, see 3b 
coccinea Boland in Ait, no 4 
var chronotiea Relehe, see 3a 
Colensot Hook f f no 08 
colxmae Muns, no 88 
eonfertifoha Field and Gardn , no 32 
comoa Lindl, see 3a 

coralltna Hort ex Lynch, Gard Chron, 
2:604, 1883, said by Lynch to be syn 
onym of F ermtensis 
Fuchsia eordifolta Benth , no 8 
cordifolia fl Hook, see 7 
oorollata Benth , see 14. 
corymbiflora B and P , no 42 
corymb osa Fritz, see 42 
Cuatreeasasii Munz, no 44 
curmflora Benth, see 24a 
cuspidata Fawcett and Rendle, see 46c 
cyhndraoea Lindl, no 98. 
cyrtandrotdes Moore, no 07 
decidua Stand ley, no 72 
decussata R, Grab , see 3b 
decussate R. and P, no 48 
dentioulata R. and P, no. 10 
dependent Hook, see 42 
discolor Lindl, see 8a. 
dolichantha Krause, see 82. 

Dominiana Hort. ex FI. des Serrea, s4r 1, 
95, pi. 1004,1854-5; said to be a hortl 
cultural hybrid 

eltgans Past ex Steud , see globose var. 
elegant 

elegant Salisb,, see 4. 

Endiandra (spelled EucUandra) Steud., 
no. 97 

ejecorticata L t v no. 66. 
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exonienaia Paxt, Mag Bot, 10 138,1843; 
hybrid between F eordtfolia and F, 
globose 

flip** Busby, see 52 
Tisoheri Macbr., no 36 
fontinolxa Macbr, see 48* 
fulgens Moc. and Sessl, no, 47 
furfuracea Johnston, no 38 
fusea Krause, see 46 
Garicppuifta Kuntee and Wittm , no 61 
Tuchsxa Gehngeri Muni, no 30 
glabernma Johnston, no 61, 

GUunovtana Taub,, see 4 
globosa Lind], Bot Beg, 18 pi 1556, 
1833, apparently a plant of horiicul 
tural origin I bare seen no wild sped* 
mens like it, it apparently has arisen 
fromF magellanica 
var slogans Paxton, Hag Bot, 4 75, 
1838, apparently horticultural 
gracilis Iiindl, aee 3b 
var multi flora Lmdl, see 3a var ten 
ella Lmdl, see 3a 
gracilis Moc and 8ess4, see 93a 
grand*flora Ruiz ex Dahlgren, see 10* 
hamelhoidcs Moc and Seosd, see 84a 
Barticegit Benth, no 57 
ffemsleyana Woodson and Seibert, no 94 
heterotnoha LundeD, see 96 
hirsuta Hemsl, no 79 
hirtella H B K , no, 40, 

Hitehcoekii Johnston, see 21 
hort(mats Bergmans, Vaste PI Botshee 
sters, 227,1924, horticultural 
Hybnda Hort, no 5 
hypoleuoa Johnston, no 49 
inflat a Schulze Mens, see 78b 
insignia Hemsl, see 78. 
integrifolia Cambess, see 6a, 
intermedia Hemsl, see 7 
involucrata Sw Prodr Veg Ind. Occ, 62, 
1788, is Sohradera Cephalotea of Bubi- 
aeeae. 

involucrata B and P., Held Mus. Hat. 

Hist, Bot. 21*212,1940, nomen mutant 
John# Huns, no. 29 
juntaeensie Knntse, no. 74. 

KUUpii Johnston, no 45 
Kirkii Hook f ,n© 71. 

Lehmannii Munz, no 50, 

Lenneana Wares in Otto and ZHetr., Ailg 
Gartens., 20:292, 1852; homos suh- 
nndum. 


Fuchsia leptopoda Krause, no, 11 
Liebmanni L4vJ, see 84a. 

Llewelyntt Macbr., no 27. 
longxflora Benth, see 20a 
Lowei Hort ex L H Bailey, Standard 
Cycl Hort, 1301, 1915, where given in 
synonymy under F magellanica var 
discolor 

loxensis H B K , no 16 
lyeioidss Andr , no 65 
maorant ha Hook, no 82 
maoropetala Presl, see 42 
maorophylla Johnston, no 62 
macrostema B and P, see 8b 
var eonica Sweet, see 3a 
var graotha Sweet, see 3b 
var recurvata Hook , see 3b 
var tenclla DO, see 3a 
maoroaUgma Benth , no 20 
var longiflora Munz, no 20a 
var typioa Munz , no 20b 
vnagdalenae Munz, no 13. 
magellanica Lam , no 3 
var cornea Bailey, see 3a 
var discolor Bailey, see 3a 
var globoaa Bailey, see F globosa 
var gracilis Bailey, see 3b 
var macrostema Munz, no 3b 

var Molinae Espinosa, no 3c 

var Eiccartom Bailey, see F Rusaar - 

*Ott< 

var typioa Munz, no. 3a 
Mathewsii Macbr , no 35 
Mattoana Krause, see 74, 
membranacea Hemsl, no 75 
Uexiae Munz, no 100 
michoaeaneneis Sess6 and Moc, no 96 
microphytla H B K, no 93 
var apnea Munz, no 93b 
var typioa Munz, no 93a 
Fuchsia mintata Planch and Linden, aee 40 
miatmi/fora Hemal, no 87 
k minutiflora Hemsl, no 92 

var Hidalgensts Munz, no 92a. 
var typioa Munz, no 92b 
mt tifolia (mutifolla in index) B. and P, 
in Field Mus Pub,, Bot, 21tS0, 1940, 
nomen nudum, 
mixta Hemsl., see 98a. 
molUe Krause, aee 6d 
montana Cambess. ,see 4. 
mu Itiflora Lodd, see 8a 
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muLtifiora Mun, 8y»t ed. 18,209, 1774 


rumen nudum 
Mvnsii, Macbr, no 30 
myrtifolia Sort ex Koebne, Deutsche 
Dendrol, 420 f 1893, sftid to be near F 
discolor. 

nigricans Linden, tee 04. 

Notarisii Lehm., Hamb Gartens., 8 409, 
1802, 1 have not seen authentic mate¬ 
rial , description suggests a member of 
section Encltandra. 

Osgoodvi Macbr, no. 03 
ovaU* B. and P, no. 08. 

var aberrant Macbr., see 03 
ovata Hoc and 8ess4, see 80. 
palleseens Diels, no 17 
paniculate Lindl, see 84c. 
parviftora Lindl., see 80. 
parvijlora Zucc, see 97. 
pendula Salisb , soe 4 
pcndulaefiora Hort., Gard Chron , 1 521, 
1877, hybrid* 
perbrevis Johnston, soe 01. 
pcrsicandens Cockayne and Allan, no 69 
peruviana Carr, in Johnston, Contr. Gray 
Herb, 70 39, 1926, apparently a slip 
for F. boliviano 

Fuchsia petiolaru H B K, no 24 
var bolivarensts Muns, no 24b. 
var typioa Muns, no 24a 
pilose Field and Gardn., no 60. 
platypetala Johnston, no 19. 
polyantha KUUp, no 41. 
polyanthella Johnston, see 58 
Pringlei Bobinson and Seaton, no 86. 
PringsheimU TJrb, no 22 
procumbens Cunn, no 70 
prostrate Baill, see 70 
pubescent Cambess., see 4 
pubescent K. and P., in Field Has. Hat. 

Hist, Bot., 21 s212,1940, nomen nudum, 
pulchella Woodson and Seibert, see 94 
pumila Hort. ex Muenlssler, B4v. Hort., 
n • 20 173,1926} horticultural 
pumila Hort ex Tilmoria, Bltuneng., ed. 
3, Siob. and Voss, 1:332,1894, in synon¬ 
ymy under F jgraoQk f. pumUa Toss. 
punicca B. and P., Field Hus. Nat Hist, 
Bot, 21.212,1940, nomen nudurtu 
pwtumopensis Huns, no. 56. 
pyrifolia Pied, see 6b. 
quMuensis H.B.K.,see 24a. 


racemosa Lam, Encyc. 2:560, 1788} pi 
282, fig. X, 1793. Given with F. triphyUa 
as synonym, but as coming from Carta¬ 
gena, Colombia. It may be an earlier 
name for F pctiolaris, but I have not 
had access to a specimen since I dis¬ 
covered that fact 

racemosa Sesad and Moe., PI N Hispan, 
ed. 1, 08, 1887-W) Description given 
suggests F fulgent, although it was 
referred to F arborescent by G Don, 
Gen. Syst, 2 677, 1882 Leaf at Field 
(ex herbario Hnsel ParisiensU) labeled 
“F racemosa Lam ” can well be F. ful 
gens in aise, vems, pubescence. 
radteans Micro, see 6b 
Fuchsia recurvata Niven, see 3b 
regia (Veil) Huns, no 6 
var. afflnis Mans, no 6o 
var alpestms Muns, no 6d 
var. radicans Muns, no. 6b 
var typioa Muns, no. 6a. 

Biooartonensts Bergmans, Vaste PI Bot 
sheesters, 227,1924; see F Buxsartonn 
Biooartoni Hort ex Tillery, in Flor. and 
Pom, 217, 1871, horticultural name 
with inadequate description. 
Bicoartoniana Hort. ex Koehne, Deuteehe 
Dendrol, 429,1893, horticultural name. 
rivularis Macbr, no. 15. 
robusta Tengbergen, Tuinb. FI, 2 345, 
1805, hybrid, 
roseaB andP.,see65 
var spinosa Bmche, see 65. 
salicifolia Hemal, no. 76 
sanctac rosae Kuntse, no 52 
soabrUiscula Benth., no 50. 
scandens Krause, see 48 
Soherfflana Andr4, Btv Hort, 1888:288 
and 268, from Ecuador; would seam 
nearest to F. Tovmsendn Johnston, over 
which it has priority, but the description 
sounds as If it had narrower petals, 1 
have not slen type material 
Fetariaa* Loee., see 99. 
semperfiorens Bosaln, Wien. Dlnstr. Gar- 
teas., 1888:244; hybrid. 
ssmdifoUa R. and P. *see 10. 
serratifolia Hook., see 9. 
osariM/oSi* Benth., no. 63. 

MmplicioavUs B. and P., no. 8L 
Hphonantha Krause, see 11. 
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Sbutchiana Munz, no 00, 

Smith# Mams, no 25, 

Fuchsia speoiosa Hort, see 5 
spcctabilis Hook , see 20a 
var pubens Johnston, see 20b. 
spinout Preel r see 65. 
splendent Zucc, no. 7 
Standish# Paxton, Bot Mag., 11 * 33,1844, 
garden hybrid. 

Steinbaokit Johnston, see 74 
StorJWiMun^no 87 
•stnotota Lundell, no, 05. 
sylvatica Benth, no 64 
syringneflora Carr., aee 84a. 
taeanensis Lundell, no 89 
tacsoniiflora Krause, see 10 
tenella Hort, see 3a. 
tetradaotyla Llndl, no. 99 
Thompsons Hort ex Koehne, Deutsche 
Dendrol, 430,1808; nomen nudum. No 
description, 3 varieties figured. 
thymfoha H B K, no. 85 
ttneta Johnston, no. 34 
Townsendti Johnston, no. 18 
trxphylla L., no 23 
tuberose Krause, no 73 
var inflate Munt, no 73b 
var typiea Muna, no 73a. 
tuwmensis Kuntze, no 77 
umbrosa Benth., see 16 
unduavensis Munz, no 80 
uniflora 8es»6 and Moe,, PI. N Hispan, 
ed lj 58, 1887-^90. Unknown to me. 
velutlna Johnston, see 42 
vsnusta H.B K, no 28 
var huilensis Munz, no 28b, 
var. typiea Mans, no 88a. 


Fudhsia verrucosa Hartw., no, 51. 
vcrtieUlata B. and P., in Field Mus. Nat. 

Hist, Bot, 21346,1940; nomen nudum. 
vMaeea B. and P., in Field Mus. Nat 
Hist,Bot.,21*128,1940; nomen. nudum. 
virgata Sweet, Hort Biit, ed 1,465,1827; 

»omen nudum 
vu laanica Andrd, see 14 
Weberbaueri Krause, see 52, 

WoytkowsMi Macbr, no 12, 
Kiersehtegeria Spaeh, section no. 8 
LindXeyi Spaeh, see 97 
lyoioides Spaeh, see 65 
Lopeexa thymtfolta Willd*, see 85 
Lyotopsis Spaeh, see Bnoliandra, sect. 7 
thymifolia Spaeh, see 85 
Myrinxa Lilja, see Bneltandra, sect 7 
miorophylla Lilja, see 93a 
Nahusia Sehneev, see Quetusia, sect 1 
cocctnea Sehneev, see 4 
Quelusia Vandelli, section no. 1. 

regia Vand, see 6 
Sohufla Spaeh, section no 6 
arborescent Spaeh, see 84a 
Slcinnera Forst, section no 4 
antartxca Forst said to be BlaeTcwelUa 
antartioa Gaertn 
ooecinea Moeneh, see 4 
exoorticata Forst, see 66. 

8paehia Lilja, in Traedgardtidning, 62, 
1840, ex Iinnaea, 15.262, 1841, No 
species named, synonym of Fuchsia, 
Thileum (or Thileuml) Molina, see Nahusia, 
sect 1 

tinctorium Molina, see 3b. 

Tttco Adans, Fam 2 498, 1763, no species 
named, synonym of Fuchsia, aee to 
Kew Index 



EXPLANATION OP PLATES 

Measurements given for flower are from base of ovary 
to tip of stigma, for leaf Include petiole and blade 

PLATE 1 

Fig 1 F Campos Partoi , drawn from Brade 15670, flower 32 mm , leaf 27 mm 

Elg 2 F Bracelinae, drawn from Mexia 4013 , flower 42 mm , leaf 45 mm 

Fig 3 F magellamca , from Werdermann 61, flower 56 mm , leaf 53 mm 

Fig 4 F cocctncu, from Hoebne 0278, flower 41 mm , leaf 41 mm 

Fig 5 F n (ria t from Begnell 794, flower 62 mm , leaf 66 mm 

Fig 6 F splendent!, from Staudley 01808, flower 60 mm , leaf 80 mm 

Fig 7 V cotdifohtt , from Skutch 807, flower 83 mm , leaf 120 mm 

Fig 8 F austromonUma , from Pennell 14110, flower 56 mm , leaf 104 mm 
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PLATS 8 


Fig 9. F. deafumkzfa, from Weberbauer 7687, flower 78 mm , leaf 108 xmn 
Fig 10 F. Jepfopoda, from Weberbaaer 0934, flower 80 mm , leaf 107 mm 
Fig 11 F Woytkowtlcti, from Woytkowski coll , flower 58 mm.; leaf 78 mm 
Fig IS F. magdalenae, from Seif Hz 892; flower 95 mm , leaf 65 mm 
Fig 13. F. canesceni, from Penland 023, flower 80 mm ; leaf 55 mm 
Fig 14 F. lo&eniu, from Penland 959$ flower 80 mm*, leaf 08 mm* 
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PLATE 3 


Pig 15 F Townsendn, from Townsend AOS, flower 75 mm,, leaf 125 mm 
Fig 16 F platypet<Ua t from West 3705 \ flower 78 mm , leaf 01 mm 
Fig 17 F macrostigma, from Rose 22470, flower 83 mm , leaf 145 mm 

Fig 16 F ayavaeentis, do not hare record of specimen, flower 56 mm , leaf 
05 mm 
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PLATE 4 


Fig 19 F Prmfffihamit, from von Tuerckheim 3151, flower 65 mm , leaf 25 mm 
Fig 20 F trtphyUa, from Leonard 3691, flower 50 mm , leaf 70 mm 
Fig 23 F pettolaris , from Fennell 2379, flower 69 mm , leaf 57 mm 

Fig 22 F petiolan* var boltvareim*, from Pennell 4324, flower 60 mm ; leaf 
76 mm 

Fig 23 F Smithn, from Killip and Smith 17300, flower 75 mm , leaf 57 mm 
Fig 24 F Asplundu, from Weberb&uer 6054, flower 63 mm , leaf 75 mm 
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PLATE 6 


Kg 

25 

Fig 

26 

Fig 

27 

Fig 

28 

Fig 

29 


F Llewelynu, from Llewelyn Williams 7694 , flower 08 mm , leaf 67 mm 

F venusta, no record of specimen from which drawn, flower 62 mm , 
leaf 125 mm 

F Jahnu, from Jahn 500, flower 60 mm , leaf 71 mm 
F Oehriffen, from Oehrlger 322, flower 02 mm , leaf 80 mm, 

F atmphcicauh*, from Macbnde 4014 1 flower 08 mm , leaf 141 mm 
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P.LATJ2 6 


Fig 

30 

Fig 

31 

Fig 

32 

Fig 

33 

Fig 

34 


F eonfertifoha, from Woberbauer 7153, flower 74 mm , leaf 17 mm. 
F Aapiasu), from Weberbauer 7042, flower 78 mm , leaf 133 mm 
F tincta , from Went 7002, flower 44 mm f leaf 134 mm 
F Storktt, from Stork 10073, flower 41 mm , leaf 75 mm 
F furfuratea, from Bang 674, flower 68 mm , leaf 100 mm 
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PLATE 7 


Fig 35 F M until, from Weberbaner 6648, flower 52 mm , leaf 115 mm 
Fig 36 F htrtella, from Cuatrecoaa* 6657, flower 64 rom f leaf 125 mm 
Fig 37 F polyantka, from Mezia 7571, flower 65 mm , leaf 69 mm 
Fig 38 F corymbtflora, from Mexia 7765, flower 68 mm , leaf 148 mm 
Fig 39 F abrupta, from Hacbride 4541, flower 58 mm , leaf 116 mm 
Fig 40 F Cuatrecasaail, from Cuatreeasaa 8738, flower 47 mm , leaf 84 mm 
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PLATE 8 


Fig 41 F Kilhptl , from Kilhp 16605) flower 62 mm , leaf 102 mm 
Fig 42 F boliviano,, from Balia 6715, flower 84 mm , leaf 140 mm 
Fig 43 F fulgrns, from Pringle 4123, flower 150 mm , leaf 180 mm 

Fig 44, F decuasata, from Macbnde and Featheratone 2124, flower 28 mm , 
leaf 65 mm 

Fig 45 F hypoleuca , from Hitchcock 21440, flower 42 mm , leaf 70 min 
Fig 46 F ecabrtusqnla, from unknown source, flower 45 mm , loaf 106 mm 
Fig 47 F vtrruoom , from Ouatrecaaas 8465, flower 24 mm , leaf 65 mm 
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PLATJ3 0 

Fig 48 F aanetae rotae, from West 6414, flower 40 mm.; leaf 00 mm 
Fig 40 F Osgoodti, from Osgood and Anderson 47, flower 38mm , leaf 00mm 
Fig 50 F Andret, from Andrd K 800, flower 45 mm , leaf 122 mm 
Fig 61 F Lehmannti, from Lehmann 5408; flower 35 mm , leaf 140 mm 
Fig 52 F putumayensUt, from Garcia 4630, flower 28 mm , loaf 01 mm 
Fig 53 F Hartwegii, from Kllhp 6829, flower 37 mm , leaf 130 mm 
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PLATE 10 


Fig* 54 F ovahs, from Webrrhouer 6721, flower 24 mm , leaf 169 mm 
Fig 65 F oLabemma t from Hitehcock 21750, flower 42 mm , leaf 161 mm 
Fig 56 F macrophylla, from Maebnde 5616, flower 31 mm , leaf 225 mm. 


[ 124 ] 



RROC CAUP ACAD SCI 4TH SERIES VOU XXV NO 1 


[MUNZ^RLATE IQ 



[ 125 ] 


PLATE 11 


Fig 57 F Mtaihfoha, from Mena 7597, flower 30 mm , leaf 138 inm. 

Fig 58 F nylvattca, from Dawe 769, flower 43 mm , leaf 131 mm 

Fig 59 F lycundes, from Garaventa 1641, flower 14 mm , leaf 26 mm 

Fig 60 F esrcori iwta, from Petrie 4110, flower 40 mm , leaf 95 ram 

Fig 61 F cyrtandroxde^ f rom MacDamelft ra 1027, flower 34 mm , leaf 130 mm 
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PLATE 12 


Fig 62 F . Colensol, from Petrie 4109, flower 28 mm , leaf 48 mm 
Fig 63 F per&candenx, from Allan in 1924 , flower 32 mm , leaf 38 mm 
Fig 64 F procumbent, from Meebold 25160 , flower 17 mm , leaf 40 mm 
Fig 65 F decidua, from Mexia 1601 , flower 45 mm 
Fig 66 F tubcrom, from Pennell 13973 , flower 82 mm , leaf 135 mm 
Fig 67 F juntasensw, from Stenibach 5038, flower 82 mm , leaf 91 mm 
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PLATE 13 


Fig 08 F tunartenata, from C4rden&§ 3309, flower 91 mm , leaf 76 mm. 

Fig 09 F ape tala, from Hitoheoek 21701, flower 72 mm , leaf 108 mm and 
from Boee 22230 

Fig 70 F. hirmta, from Weberbauer 0976, flower 67 mm , leaf 181 mm 
Fig 71 F widuavensia, frora Buohtien 2926; flower 80 mm ; leaf 88 mm 
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PLATE 14 


Fig 72 F Garlepptana , from C&rdenas 688, flower 152 nun , leaf 158 mm 
Fig 73 F maerantha, from Cook and Gilbert 1312; flower 136 mm , leaf 87 mm. 
Fig 74 F oestrmdet, from Weberbauer 6423, flower 35 mm., leaf 111 mm 
Fig. 75 V arborewen* var typioa f from Skutch59, flower 15mm , leaf 125 mm 
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PIRATE 15 


Fig 70 F thymifoha, from Pringle 9794, flower 11 mm , leaf 21 mm 

Fig 77 F PrinffUt, from Pringle 4140, flower 7 mm , leaf 30 mm 

Fig 78 F oolrnae, from Jones 224, flower 0 mm , leaf 20 mm. 

Fig 79 F mintmiflora, from Bose and Hay 5521, flower 5 mm,, leaf 14 mm 

Fig 00 F taeunenain, from Matnda 1086 j flower 13 mm , loaf 80 mm 

Fig 81 F Shutchvana, from Bkutcb 812, flower 7 mm , leaf 75 mm. 

Fig 82 F baciUaru, from Hort Bot Petrop , 1829, flower 10 mm , leaf 30 mm 

Fig 83 F minuttflora var hxdalffenats, from Pringle 8807, flower 11 mm , leaf 
14 mm 

Fig 84 F miorophylla, from Pringle 4314, perfect flower 18 mm , leaf 17 mm , 
pistillate flower 10 mm, from Hartweg 285 

Fig 83 F ffemsleyaMt from Davidson 876, flower 11 mm , leaf 15 mm 

Fig 88 F atnolata, from Matilda 4004, flower 7 mm , leaf 95 mm 

Fig 87 F iMfihoacanen*i$, from Standley 67188, perfect flower 11 mm, leaf 
40 mm , pistillate flower from Standley 58934,8 mm 

Fig 88 F Mnohandra , from Mexia 2718, stammate flower IB mm, leaf 25 mm , 
pistillate flower from Nelson 1803,12 mm long 

Fig 89 F cyhndraeea , from Ars&ne 0523, flower 15 mm , leaf 66 mm 

Fig 90 F ictrada#ty\a f from Popenoe 089, stammate flower 13 nun , leaf 40 
mm , pistillate flower from Skutch 810,15 min 

Fig 93 F Mexuie, from Mexia 1465, flower 7 mm , leaf 75 mm 
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PLATE 16 

(Photographs by Dr* G Dallas Hanna) 

Fig 92 Photograph of title page of Plumier’s "Nova Plantarum americanarum 
Genera ” 

Fig 63 Photograph of Plate 14 of some with first Illustrations of the Genus 
Fuchsia 

Figs 94 and 96 Photographs of pages 14 and 15 of same containing the deserlp 
tion of Fuchsia by Plumier 
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RELATIONS OF THE TEMPERATE FLORAS OF 
NORTH AND SOUTH AMERICA 

BV 

DOUGLAS HOUGHTON CAMPBELL 

Professor of Botany» Emeritus 
Stanford University 

T he distribution of the existing land floras of the world, as well as their 
fossil record, have been studied by many botanists for a long time These 
botanists have been, for the most part, Europeans or Americans, and have 
especially studied the floras of the Northern Hemisphere, and the history of 
the Holarctio vegetation is fairly well known There is much less information 
concerning the history of the floras of the Southern Hemisplieie, especially 
the fossils Since we now have as allies most of the South American countries, 
it might be well for us to become better acquainted with the botanists of South 
America and their studies of the floras of those countries 
Great changes have occurred during past ages in the distribution of land 
and water of the globe, and great mountain ranges now stand where once the 
sea covered the land These changes in the distribution of the main bodies of 
land and water have undoubtedly had much to do with fluctuations of climate 
and the distribution of many plants 

Thus the invasion of the sea m the ('1 etaceous Age over much of the west¬ 
ern United States, and later, the elevation of the Rocky Mountains and the 
Sierra Nevada and Cascades, had a very marked effect on the climate of those 
regions and the distribution of the vegetation During the Mid-Tertiary, for 
example, the redwood (Sequoia) now practically restricted to California, 
occurred over much of North America and Eurasia, and the southern cypress 
(Taxodium) now coufined to the southeastern States was equally widespread 
The great Pleistocene glaciation caused a great redistribution of the floras 
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of Notlh America and Eurasia, and many American trees, like the tulip tree 
(Ltnodeniiron), magnolia and walnut, before the Ice Age lived also m Eu¬ 
rope but were completely exterminated there at that time 

Existing Factors in Distribution 

Among the factors of prime importance m the distribution of the existing 
floras, the first is, perhaps, the relations of the great continental masses to 
each other, and to the surrounding oceans The latter are effective barriers to 
the migration of all but a very few plants, and high mountains and extensive 
areas of desert and arid regions such as occur in the center of the continents, 
also are barriers to migration, but mountains may also serve as highways—as 
may be seen in the occurrence of arctic and sub-arctic species in the Sierra 
Nevada and Rocky Mountains, far south of their normal habitat, ancl many 
plants are common to Chile and California. 

The major part of the land surface of the globe is in the Northern Hemi¬ 
sphere and comprises North America and Eurasia It is generally recognized 
that these two continents have for a veiy long time been more ot less inti¬ 
mately connected This is indicated by the e\ident close relationship of their 
floras, especially in the higher latitudes Throughout the Arctic and Sub¬ 
arctic Zones most of the trees, shrubs and herbaceous species are closely re¬ 
lated, or even identical It has even been proposed to consider North America 
and Eurasia as parts of an ancient primary continent, “Laurasia ” 

The southern continents, South America* Africa, Australia and Antarctica, 
are separated from each other by the width of the great oceans Except for 
Antarctica which is destitute of terrestrial vegetation, the southern continents 
have varied and peculiar floras, indicating a long period of isolation Never¬ 
theless they all have many obviously related genera, and even species, point¬ 
ing to some ancient land connections 

It has been held by some geologists that in the late Palaeozoic there existed 
a great southern continent, “Gondwana,” which included all the existing 
southern continents, and also India Gondwana was separated from the north¬ 
ern land-masses by a broad oceanic belt, the “Tethys Sea” which persisted to 
near the end of the Mesozoic Tins perhaps explains the radical differences 
between the present temperate floras of North and South America 
How the existing southern continents became so completely isolated has 
< aused much speculation In a recent study of the subject bv a South African 
geologist, 1 the author concludes that Gondwana split into segments which 
drifted apart and developed into the present continents This theory of Con¬ 
tinental Drift, put forward by Wegener in 1912 , is a plausible explanation of 
many puzzling facts in geographical distribution, both of animals and plants 
The greater part of North America and Eurasia lies north of the Tropic of 
Cancer, and extends beyond the Arctic Circle Almost the whole of the United 
States lies m the “Temperate” Zone, between 30 ° and 50 ° N. For the most 
* Onr Wandering Continent* A L I)« Toit bondcra, 1M7 
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part the climate is distinctly “continental/’ with great annual range of tem¬ 
perature In general, winter is a season of complete cessation of plant activity 
In the United States milder climates prevail in the Southern States and espe¬ 
cially on the Pacific Coast, where weather conditions are very different from 
those over most of the country From Sitka to San Diego, the climate is 
remarkably equable The January isotherm of 0°C, which on the Atlantic 
Coast is in the region of New York and Philadelphia, on the Pacific Coast is 
pushed north to Sitka (lat 57° N ) In San FranciBco, there is only a differ¬ 
ence of ten degrees Fahrenheit between the coldest and wannest months (50° 
to 60°), m Washington, D C, about the same latitude (32° to 78°) 

The lofty barrier of the great Cordillera protects the coastal areas from the 
great temperature fluctuations of the interior regions, and the prevailing 
westerly winds from the Pacific have a great influence on both temperature 
and precipitation 

In the strictly arctic regions, e g , Greenland, northern Canada and Alaska, 
trees arc absent and the vegetation is made up for the most part of perennials, 
either herbaceous species with subtenanean roots or root-stocks which during 
the brief growing season of perhaps two months, complete their season’s 
growth, or a few woody species, e g , dnarf willows and birches, dwarf rhodo¬ 
dendrons, cranberries and a few other bog-plants may be found In specially 
favorable places Iceland poppies, buttercups, saxifrage, with showy flowers, 
as well as some grasses, quickly develop from their perennial roots during the 
very brief summer months 

Further south in the Sub-arctic Zone, trees begin to play an important role 
Tims m Canada, Scandinavia, Russia, there are extensive forests of spruce 
and pine, birches, willows and poplars and various deciduous shrubs, much 
the same throughout, from Alaska to Russia 

The Sub-arctic merges gradually into the North Temperate which occupies 
much of North America and Eurasia In the United States, especially in the 
eastern portion, this zone is characterized by an extraordinary variety of 
deciduous trees—oaks, beech, ash, elm, walnut, hickory, chestnut, and many 
others, which occur over most of the region east of the Mississippi 

About two-thirds of the United States lie between the Rocky Mountains and 
the Atlantic Ocean This includes the great Mississippi Valley and the Great 
Lakes The vast area between the Rocky Mountains and the Appalachians has 
no barriers to plant migration except climatic ones, e g , temperature and 
rain-fall, and many species are distributed over most of the area Thus several 
species of oak, the black walnut and American elm occur over most of the area 
eastward of the Rocky Mountains, except where the moisture is insufficient 

The rainfall decreases westward and the forest gives way to the prairies 
West of the Mississippi trees usually occur only along streams The prairies 
finally pass into the semi-arid steppes which occur at the base of the Rocky 
Mountains. These plains are characterized by scattered bunch grasses and Ion 
shrubs, together with some herbaceous species 
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The western third of North America is very different from the Bast It is 
a region of mountains and elevated plateaus between the Rocky Mountains 
and the Pacific Coast This region includes extensive plateaus and secondary 
mountain ranges Much of the plateau region is and and in some places, as 
in the Salt Lake region, and parts of Nevada, true deserts 

The great Pacific Cordillera which, with few breaks, extends from Alaska 
to Patagonia, sharply sets off the Coastal Region from the rest of the Conti¬ 
nent The whole of the western Mountain area is very different climatically 
and flonstically from Atlantic North America, and ih the only portion of the 
United States m which the highest mountains have perpetnal snow and a true 
alpine flora 

Southern California and western Mexico have very light rainfall and mueh 
of the country is desert, but the precipitation increases rapidly northward, 
and in northwestern California the rainfall is very heavy, and from central 
California northward through Oregon, and Washington to Alaska, there is 
heavy rainfall, resulting m the development of the greatest coniferous forest 
in the world 

In the Qulf region, especially Florida, there are many tj pes, like the palms, 
Ficus and Rromeliads, evidently derived from the. tropical regions to the 
south 

Centra] California is a meeting ground for the boreal floras of North 
America and the subtropical floras of Mexico There is also a considerable 
number of genera and even species common to California and central Chile 

The coastal ranges of central California, with tbeir cool, moist forests, con¬ 
tain many distinctly boreal types, like most of the conifers, as well as such 
deciduous trees as maples, oaks and alders, and deciduous shrubs, honey¬ 
suckle, roses, elder, spiraea, azalea, rhododendron, dogwood, and others, and 
many characteristic herbaceous flowers, e g, Tnlltum, Erythromum, Ranun¬ 
culus, Oxalis, saxifrage, Aqutlegta, violets, and many others. 

With decreasing precipitation southward, these northern types are gradu¬ 
ally replaced by genera and species absent from the eastern States or only 
occasionally found, e g , Acacia, cacti, Yucca, Prosopts, Mmulus, Penstemon, 
Castilleja, and others 

The occurrence in California of a considerable number of species found also 
in Chile is remarkable. Among these may be noted Fragana chtlenm, Pro¬ 
sopts juhftora, Mesembryanthemum aequilaterale, Calandrmta Menstcsn 

The temperate regions of South America include a small part of southern 
Brazil, Paraguay, Uruguay, Argentina, and Chile, the two latter comprise 
the greater part of temperate South America. Between Chile and Argentina 
is the great barrier of the Andes, a condition similar to that separating the 
coastal region of California from Nevada and Arizona, and there is much the 
same difference between the coastal and inland climates in both eases, as well 
as in the vegetation 

The central and southern parts of Chile have abundant rainfall, while m 
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most of Argentina the precipitation is scanty, and much of the country is a 
desert The continent diminishes in breadth southward, its southernmost 
point, Cape Horn, being less than 60°S 
Owing to the proximity of the oceans, the climate is insular rather than 
continental, and there is nothing comparable to the Arctic Zone of the north¬ 
ern continents Similar conditions prevail in temperate South Africa and 
Australia, where the southernmost regions are under 50°S Excepting in the 
high mountains there is no such difference between winter and summer as ex¬ 
ists in corresponding latitudes m the Northern Hemisphere Thus in Ushuaia, 
in Tierra del Fuego (lat 56 5°S) the coldest monthly average is 28 9°F, the 
warmest 50°, at Nain (Labrador) in about the same latitude North, the range 
is -7°F to 46°, m Buenos Aires (lat 35 5°S) the coldest month is 50°F, the 
hottest, 73 6° St Louis, about the same latitude North, has the range of 32° 
to 79 1° 

Ab a whole the temperate floras east of the Andes are very poor compared 
with corresponding areas in North America While the flora of Argentina is 
mainly related to the Brazilian regions to the north, there are also elements 
related to those of Chile, especially in the extreme south, where there is abun¬ 
dant rainfall, and where the so-called “Subantarctie” flora becomes evident 
This flora is also related to that of New Zealand and South Australia 
The transition from southern Brazil to Argentina is a gradual one with 
increasing aridity southward The strip at the base of the Andes is very dry, 
with scanty vegetation, and might be compared to the most extreme deserts 
of Arizona and Nevada It has been described as one of the most dismal and 
sterile regions that one could imagine The precipitation increases somewhat 
toward the east, and much of central Argentina is occupied by the great 
pampas, recalling the great plains of the central United States, and like the 
prairies there is a great development of grasses and other herbaceous plants 
The constituents of the pampas floras are for the most part quite different 
species from those in North America. In general the flora of northern Argen¬ 
tina is evidently related to that of southern Brazil 
Southward the pampas merge into the and, sterile plains of Patagonia, 
where only such scanty vegetation is found as can survive the stony, exposed, 
and excessively dry conditions which prevail 
The conditions in Chile, west of the Andes, are very different from those 
in Argentina The coast of Chile extends from 16* 57' S to 65 S (the southern¬ 
most point m South America—Cape Horn) This corresponds to the north 
Pacific Coast from Lower California to Alaska. 

The northern coast of Chile is practically rainless, and much of the region 
is quite destitute of vegetation. Passing southward, the precipitation gradu¬ 
ally increases, and in the central region, e g , Valparaiso, Santiago, conditions 
are very similar to those in Central California, and the general character of 
the vegetation, both native and cultivated, is very much the same 
Trees and shrubs from California, e g, Sequoia, Monterey Cypress, Ceano- 
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Patagonia, Tierra del Fuego, and Chile, representing the “Subantarctic” 
regions This indicates that the Tertiary climate m Patagonia was both 
warmer and more humid than at present There were no North American 
genera present, but the most remarkable case was Gmkgo, unknown else¬ 
where in South America 

A recent study of fossil conifers from Chile (The Tertiary Fossil Conifers 
of South Chile and their Phytogeographical Significance) by Rudolph Florin, 
Stockholm, 1940, shows that the genera were the same as now exist, and that 
none of the characteristic North American genera, e g , Pmus, Abies, Tsuga, 
Ptcea, were present Florin states that the same complete separation of the 
northern and southern types has existed since the late Palaeozoic 

From a study of the existing floras as well as the fossil forms, one may 
conclude that the floras of South America have developed independently, 
except for the so-called “Subantarctic” floras, which probably originated m 
some common land-mass, perhaps the hypothetical Gondwana This seems 
much more likely than that they originated m some northern extension of 
the present Antarctica 

Acceptance of the recent hypothesis of Du Toit, that there were two pri¬ 
mordial continents, Laurasia in the Northern Hemisphere and Gondwana in 
the South, and from these primary continents, the existing continents were 
separated and shifted to their present positions, would, if true, remove most 
of the difficulties m explaining the present distribution of many existing 
plant families 
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PUGILLUS ASTRAGALORUM ALTER 

BY 

R C BARNFBY 

T ihe observations on Astragalus contained m the present paperf are based 
primarily on material gathered bv Mr H D Ripley and the writer in 
California, Nevada, Utah, and Arizona during the past two or three years 
Through the kindness of Dr P A Munz it has been possible to make critical 
comparisons with a number of types in the hei barium of Marcus E Jones 
at Pomona College (PO), without which these notes could not have been pre¬ 
pared In addition, the writer has had an opportunity to visit several herbaria 
in the East, and there to study type and other specimens not represented in 
California collections To the gentlemen in charge of these herbaria, in par¬ 
ticular to Prof M L Fernald of the Gray Herbarium at Han aid University 
(G), Dr. H A Gleason of the New York Botanical Garden (NY) and Dr 
P C Standley at the Field Museum (F), who generously placed at my dis¬ 
posal the collections 111 then care, 1 wish to express mv lively appreciation 
I am also especially grateful to Miss Alice Eastwood for the communication 
of the type specimen of Astragalus Bryantn, described below The capital 
letters in parentheses have been used throughout the paper to denote the 
herbarium in which cited material has been seen 
Types of all species and varieties described as new aie deposited in the 
herbarium of the California Academy of Sciences together with duplicates 
of the collections discussed 

t Mr Bsrneby’a earlier paper on AnlragaluK, “f’uglllus Aatragalornm Ne\ndenalum,” 
was published in Leaflete of weatam Botany 3 07-114, flge A-F 1042 
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Astragalus diversif olius A Gray 

Astragalus dwetsif olius A Gray, Proc Amer Aead 6 230 1864 Momalohus orthocarpus 
Nutt ex T and G, Fl N Amor 1 351 1838 A convallartus Greene var diversif olius 
(A GftAY) Tidestr,Proc Biol 8oc,Waah 50 20 1037 

Utah clay ulopee among junipers, 8 miles south of Enterprise, Washington Co, alt 
6300 ft Ripley and Barneby 4967 

This station extends the range of the species as known to the writer almost 
to the borders of Arizona, to which state it is accredited by Tidestrom (FI 
Anz and N Mex 197 1941), though not admitted by Kearney and Peebles, 
who lecord only A junaforrms A Nels of this immediate group as native 
to the state Pi of Tidestrom’s plant is unknown to me, but his combination 
is in any case untenable If the plants originally named by Nuttall as Hama- 
lohus orthocarpu** and H campestns cannot be separated specifically* the 
oldest \ahd binomial for either element of the complex must be given Ihc 
lank of species, not reduced to varietal status under a subsequently published 
name A dtvcrsif ohns A Gray, founded on H orthocarpus, appeared 29 years 
earlier than A convallartus Greene (3893), which was proposed to replace 
A campestns (Nutt ) A Gray (1864) non Lum6 (1753) Even if the com¬ 
bination A diversif olms, often wrongly applied, were discarded as a nomen 
confusum, A ibapensts M E Jones, in all probability an exact synonym of 
H orthocarpus and published in January of 1893, will take precedence over 
A convallarws published in October of the same year But the taxonomy and 
involved nomenclature of tins group are still in need of critical revision 

Astragalus Whitedu Piper firm speirocarpoides Barneby, forma nova 

(Plate 17, flg 31) 

Astragalus Whit edit Piper frau speirocarpoides Barneby fmA nov a pi ole typica (sou 
A speirocarpo var falciform A Gray) legunnne in annulum saltern completum vel 
saepius aesqmnltcruw contorto, nee falcato tantura, diver su 

Nevada in deep sandy soil among sagebrush, 10 miles north of Whmemucca, Hum¬ 
boldt Go , alt 4500 ft, 23 May, fl and tr Ripley and Barneby 45&S Type in Herb 
Calif Acad 8ci No 300414 Also at Austin, Lander Co , Jones, 16 June 1882 (PO, 
annotated as A Qibbsn var ) 

With its fruit twisted into one or one and a half spiral coils, the proposed 
forma is very similar m aspect to the true A spctrocarpus A Gray of Wash¬ 
ington and northern Oregon, but the long calyx (tube 6 mm ), rather coarse, 
procumbent Btems and broad leaflets are all characteristic of A Whttedn, 
m the typical form of which the pods are not more than strongly falcate It 
should be noticed that the fraa spetroearpotdes invalidates Rydberg’s key to 
Homalobus Ser Collitn (N Amer Fl 24 258 1929), from which this plant 
would appear to belong to A spctrocarpus 
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Astragalus nonis M E Jones 

A sir again* e ion is M E Joues Xyloptuwos iionw (Jones) Rydb 

Arizona »a«d\ declivities under the Echo Cliffs near Limestone Tanka, about 13 
miles south of Navajo Bridge, alt 6200 ft, 7 June, fr Ripley and Barncby 4868 
Also observed, but not collected, under the same cliffs 11 miles north of Cedar Ridge. 

An addition to the flora of Arizona The specimens aie slightly abnormal 
m having the peduncles much shorter than is usual in material from Zion 
and the Virgin Valley, while the whole plant is more copiously pubescent 

Astragalus panguicensis M E Jones 

Astragalus pavouwrwtifi (M E Jones), M E .Tonls, Contnb W Bot 10 62, tab 4 1002 
A Chamaeleiut vur pangmeenms M E Jones, Proc Calif Acad Scl (IX), 6 671 1806 
A argopftyllufi \ar panpuicevms M E Jonfs, Contrib W Bot 8 5 1808, Rev Astrag 
207, tab 47 1923 Xylophaeos vespertinu* R'tdb , N Amer FI 24 290 1929, pro parte, 
quoad syu cit, non i vespertwvs Sheld 

Utah gravelly benches in yellow pine forest west of Alton, Kane Co , alt 6800 ft, 
5 June, fl and fr Ripley and Bameby 4832 

It is not without some misgiving that the collection is referred to this 
obscure species, for the type, Jones 6023 f, and only specimen of A Chatnae- 
leuct vai panquictnwi at Pomona is a \m mature and imperfect plant with¬ 
out either flower 01 fruit In an envelope attached to the sheet there is a single 
pod marked in Jones’ hand “probably the type of A pangutcensts ,” but this 
creates a further difficulty, for the pod does not agree as closely with the 
figures or description published by Jones as do the fruits of our specimens, 
and it may never have belonged there The plant itself differs from ours m 
being evidently caulescent and in having, for the most part, broader and more 
obtuse leaflets Many species of this gioup, however, even if quite stemless at 
first, tend to become caulescent late in the season, and we have one specimen 
which in shape of leaflets closely matches the type In both collections the 
stipules and the characteristically dense, silvery, suhappressed pubescence 
are identical, and it should be remembered that the typo locality, Panguitch 
Lake, is in the same massif as our station and not mote than twenty miles 
distant Certainly our plant can he referred to no other described species 
If our determination is accepted as correct it becomes evident that A pan¬ 
gutcensts has been universally misunderstood Jones first described it as a 
variety of A Chamadeuce A Gray, three years later transferred his variety 
to A argophyllus Nutt, then raised it to specific rank, and finally, in the Re¬ 
vision of Astragalus, returned it as a variety to A argophyllus Rydberg, 
evidently without first-hand knowledge of the plant, reduced it to the very 
different A vesperhnus Sheld Actually the small, pale purple or oehro- 
leucous flowers and the quality of the pubescence suggest an affinity with 
A. oastanetfomvs S. Wats, from which it is immediately distinguished by 
the curved, lanceolate and much longer pod 
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Astragalus tmcialis Barneby 

Nevada Currant (Callaway), Nye Co, IS May, flor, Ripley and Barneby 44Bl t topo 
type Also 20 miles to the west, in the foothills of the Pancake Range near Lockes. 
No 44BS 

A uncialxs was described from fruiting material and the fresh flower was 
unknown As surmised by the writer, the corolla is of a brilliant purple, simi¬ 
lar to that found in A utahensis (Torr ) T & G though perhaps of a some¬ 
what more violet tinge 

Astragalus mananus (liydb ) Barneby comb nov 
Xylophaoas malrianw Rtdb., Boll Torr Cl 52 233 1025, N Amor FI 24 301 1029 A 
PursMixNewberryi M E Jones, Bov Astrag 210 1023 

Nevada frequent on dry benches under pines and aspens along Snake Creek, near 
Treasure Lake, Snake Range, White Pine Co , alt ca 8200 ft, July, fr Ripley and 
Barneby 40S6 

This rather well-marked species has been reported only from the mountains 
of southern and central Utah, where it is of not uncommon occurrence in 
sagebrush valleys between six and eight thousand feet The plants from 
Ne\ada are not identical with the type, but have the broader leaflets of 
Fremont 406 (NY) from Utah Lake referred to X mananus by Rydberg 
(l c , 1925), and without doubt represent a shade form of the species Another 
gathering from the state, our no 3515 from talus slopes beneath limestone 
cliffs in the canyon of the Muddy River near Cahente, Lincoln County, at 
4500 feet may also belong here, but the determination is not certain The 
specimens resemble A mananus closely in habit, m the slender, often well- 
developed caudices and numerous, small, appressed-senceous leaflets, but m 
the dense floccose pubescence of the pods they recall A Newberryt A Gray 
or even A Blyae (Rose) Tidestr The locality is well below the normal alti¬ 
tudinal limit of A mananus and it may be that the plants had seeded down 
from a higher level of the Highland Range into a soil where lack of humidity 
and greater temperature might account for the increased density of vesture 
Further investigation, particularly of the flowers, may reveal an undesenbed 
species 

Astragalus sabinarum (Rydb ) Barneby comb nov 
Bat\dophaoa tabinarwn Rtdb , N Amer FI 24 320 1020. 

Only the type specimen from Iron County, Utah ( Garrett R2660, NY), has 
been seen by the writer, but this clearly represents a good species The com¬ 
bination in Astragalus is proposed in order to facilitate comparison with its 
nearest ally, A mustmonum nob, described below 

Astragalus musimonum Barneby sp nov 
(Plate, 17, Aga 1-0) 

Astragalus musmonum Barneby ip nov ex affinitate A sabinarum (Rydb.) nob a quo 
pendunculia vahdia elongatfa folia multo auperantibua, racemu plurlAorls, dentibu* 
calvclma abbreviate baud nigro ciliatia, et praeeertim legumine parelns strigoso ad 
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apicem abrupte hamato recurvo focUlime dj&gnoscenda Habitu A amphioxyn A, Gray 
afflnasque tionnullas species aliquantulum refert, Bed calycc campanulato oarinaque lata 
ab Argophyllis (sive Xylophams Bydb ) omnibus graviter diserepat 

Herba perenni* depressa caespitosa brevitcr caul esc fins, pills argenteis adscendentibus 
baslflxis imprimis arete appressis paueisque patulis comimxti* undiquo stngoso cans 
caulibuB complunbua prostratis saepe flexuoma lncums e eollo radlcis hgnosae vertical!* 
emissis, 2-7 cm longls, fore ex ipsa bam raccmigeris stipulis prumun imbricatis demum in 
ternodio 3-9 mm longo nepers tie, Innceolatis vcl ovnto lanccolatis acutis, 3-5 mm longis, 
praoter nervum medi&num vmdem omnino h yah ms vel superne herbaceis, mox scariosis, 
inferno glabratis mtus glubrie longo cihatis nd basin petiolo breviter adnatis follis bnmi 
appressis 4-10 cm longis, petiolo grauh elongate levitcr canaliculato racliin saepissime 
superanti foliohs 5-9 jugis parvis remotiusculis informnbus plorumque altornis articulati* 
obovatu elliptic]s oblnncoolatisve, apice rotundntis acutis vcl uptculatis 3-7 mm longls, 
2-3 mm latia, secus raclim sursum decrescent!bus podunculis numerosls, prueeocioribus 
subradicalibus, prostratis vuhdis stnatis parcius stngosis virlduhs, lam ad anthesin folia 
superantibus fructiferls elongatls raccmis breubus 7-12 floris pnmum subcapltatis ca 
15 cm longis, mox laxioribus, demum 4-6 cm longis bracteis ovato acumlnatis ca 3 mm 
longis hyaluus ciliatis pedicelbs flrmubs, vix 1 mm longis, adHCcnrientibus calycis pur 
pnreo tincti extus strigoso cam tubo campunulato postice valde gihbo 3 5 mm longo, 2 mm 
Into, logumine accreiccnti nunquam rupto, dontibus subulatis acutis 1 5 mm longls petahs 
laete vlolaceo purpuras, vcxillo macula xuiigna clliptica albs superne pulchre plunstnata 
instructo vcxillo 12-34 ram longo, supra unguiculuin brevem Ct angustum in limbum 
plicfttum late oblongutn 4 mm latum obtusum apice emarginatum abrupte expanso, infra 
medium plus minusve retro urcuato, margimbus roflexis alls ca 10 mm longis, rurraum 
paullulum supernntibus, lamina anguste lunceolato lunata ca 1 5 mm lata, aunculo parvo 
redoxo lncluso 7 mm longa petalorum carinahum lamina oblique ovato lunata 6 mm longa, 
saltern 2 5 mm lata, margimbus suporionbus levitcr concavis, mfenonbus connatis supra 
medium in apicom porrcctum plorumque obtusissnuum per angulum fere rectum sursum 
nrcuatis legumine patulo aessili unilocnlari, ambJtu anguste dbptico, falcato, 1 5-2 0 cm 
longo, utrinque angustato atquc compresso, medium versus odmodum obcomresso vel saltern 
dorsaliter sulcato, in rostrum abrupte hamato recurvum stylo persistenti cuspidatum sur 
sum attenuate, autura von trail per longitudmem totain acuta sensim concnva, dorsal! inferno 
subrecta, ad medium proimnula sod ob legumims obcompressionem ibi depressn, ad rostrum 
acutiBBima abrupte convexu, sectione transversali anguste obcordata 5-6 mm lata, ca 2 
mm alta, valvulis conacois sparsiuscule albostngosis transverse striatis immaculatis 
semmibus matuns ignntis 

N tv aim. calcareous gravel slopes of the Sheep Mts, near the entrance to Deadman 
Canyon, Clark Co M alt 5700 ft, 5 May, fl Sc f r Ripley and JBaiitcby SSS2 Type in 
Herb Calif Acad Sci No 300411 

A. musmonum, with its cespitose, ver> shortly caulescent, prostrate stems, 
silvery-stngose herbage and racemes of purple flowers, has at first sight the 
aspect of a slender form oi A amphioxysA Gray, but the companulate calyx- 
tube, broad keel and thin-walled pod indicate a relationship with that group 
of Astragali segregated by Rydberg as the genus Bahdophaca, and among 
those species it finds a natural place beside A sabimrum in the series VUlosae 
(of Rydb, l e ) From the latter it differs m the short calyx-lobes, more 
numerous flowers and more copious pubescence of straight, oppressed hairs, 
while the mature fruits, laxly racemose on the stout, elongate and at length 
reclining peduncles, are comparatively glabrate, attenuate at base and 
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abruptly hooked at apex, in contrast with the canescent, regularly lunate pod 
of A sabmarum 

A mustmonum has been known in the type locality on the western slope 
of the Sheep Mountains for several years, but adequate fruiting material has 
only recently been obtained In this station it is local but abundant on cal¬ 
careous benches in the Upper Sonoran Life-zone and seems to belong to the 
calciphile foothill flora of which, in southern Nevada, Acttnea Coopert (A 
Gray), 0 Kze, Benecto stygvus Greene and Astragalus Tidestromn (Rydb ) 
Clokey are characteristic elements Immature specimens from northern Ari¬ 
zona, found growing under similar conditions at 5300 feet in Mokiak Pass, 
Mohave County (No 4321), are almost certainly to be referred to A must - 
monum, but in absence of the legume the deteimination remains in doubt 

The proposed trivial, from the Latin *mustmon/ alludes to that magnificent 
race of the Mountain Sheep, now happily preserved from extinction, which 
is nati\e to the Sheep Mountains, and from which the name of the range itself 
is certainly dei ived 

Astragalus pinonis M E Jones 

Ptfiophaea ptnonut (ME Jones) Rydb 

Nevada Highland Range west of Cahente, Lincoln Co , alt 5200 ft, 20 May, fl & fr 
Ripley and Bameby $487a Currant Creek, N E Nye Co , alt 6200 ft No 3640 

This rare species has been known hitherto only from Beaver (Frisco, Jones , 
the type collection) and eastern Juab (Tintic, Jones) Counties, Utah Our 
specimens are taller and better developed than Jones* evidently depauperate 
type, with pods up to 2 5 cm in length, but they are essentially alike m struc¬ 
ture and pubescence The plants were found only as isolated individuals and 
appeared very scarce 

Astragalus oophorus S Wats 

N E\ ADA Head of Loo OAnyon, Charleston Mts, Clark Co, alt 9100 ft, Ripley and 
Bameby 4979 

Through the kindness of Mr Ira W Clokey it has been possible to compare 
this collection with Train 2141 from the same locality which was cited m a 
recent paper on the Astragali of the Charlestons (Clokey, Madrono 6.217 
1942) as A artxpes A Gray Study of the more ample material now available 
makes it clear that the Charleston plant is more justly referred to A oophorus, 
but the original determination, which was made by the Bureau of Plant In¬ 
dustry and based on meager and somewhat atypical specimens, is readily 
understandable when it is realized how variable and how closely allied the 
species are, and how incorrectly they have been interpreted m the past 

In fact there seems to be little ground on which A oophorus and A arhpes 
can be separated specifically, for, while the typical phases occupy distinct, 
contiguous areas, there occur, particularly toward the southern limit of A 
oophorus, specimens which are to some degree intermediate A arttpes of 
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northern Arizona, middle Utah and adjacent Colorado is distinguished by 
the cream-colored flowers and by the oblique legume with nearly straight 
ventral and strongly convex dorsal sutures A oophorus, on the other hand, 
a common species throughout central Nevada which extends into transmon- 
tane California along Owens Valley to the Pananunts, has flowers with pur¬ 
ple banner and keel, and a regularly ellipsoid pod with either suture about 
equally convex In southern Nevada and m the Pananunts, however, purple- 
flowered plants oi e sometimes found with somewhat oblique legumes, m which 
ease the only absolutely reliable criterion is the color of the flowers This raises 
a serious difficulty, since Watson, in the original publication, described the 
flowers of A oophorus as ochroleucous This I believe to have been an error* 
Not only is the pigment in the petals of A oophorus extremely fugacious in 
the lieibaiium, but among the numeious collections of the species made m 
Neiada in recent times not one with ochroleucous flowers has been detected 
I have myself collected the species to the north, south and east of the type- 
locality (at Austin, in the Toyabe Range and in Montgomery Pass), yet 
among thousands of individuals none was observed without purple keel and 
banner Apart from the value of the flower color as a taxonomic criterion,* 
the matter is of special importance m so far as it has affected the interpreta¬ 
tion of A oophorus by Jones and Itydbeig Evidently it was a factor in Jones’ 
treatment of A artipes from middle Utah as A oophorus (and simultaneously 
of the purple-flowered A oophorus as A artipes ), while it also prompted Ryd¬ 
berg to recognize in A oophorus two species of Pham, P oophora and P 
jucunda, separated mainly by this veiy character 

Foi many years Jones seems to have considered these two names synony¬ 
mous, and in the Index to the Revision of Astragalus he actually stated that 
“A artipes is oophorus ” Nevertheless his real intentions at this time 
seem to have been otherwise, for on Plate 22 of the same work appears a figure 
under the name “var artipes ” and the combination is repeated nj the Index 
to Plates By a curious misprint, however, it was not validly published On 
page 121 of the Revision, immediately following a detailed description of 
A oophorus (in which the pod described is clearly that of A artipes) are 
printed two short paragraphs, both under the heading A oophorus var 
caulrscens There seems to be no doubt that the first line of the upper para¬ 
graph should have read u A oophorus var artipes (Gray, Proc Amer, Acad 
13 370” which would join on comprehensively with “(1878) as species)” of 
the second lme But Jones’ confusion went deeper than a mere typographical 
lapsus, for the plant figured as var artipes is plainly nothing more than 
A oophorus in tlie strictest sense, while the true A artipes of Gray is repre¬ 
sented by the A oophorus var caulescins of the second paragraph and of the 

* An exact parallel la found In the ease of A BecJemthii T and O and its vleariant var 
purpureus M E Jones (A artemmarum M E Jones) The former, with ochroleucous 
dowers, so common in western Utah, passes westward, Almost exactly at the Nevada line, 
into a form with purple flowers 
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corresponding figure on Plate 22, This point has been verified by study of 
the typical material of A megaearpus var caulescens M £ Jones (PO) 
It should also be noted that the figures of what Jones regarded as typical 
A oophorus on Plate 21 contain a mixture true A oophorus is there rep¬ 
resented only by the upper pod and section, while the remainder (marked 
“a," from Mammoth, Utah) are quite characteristic of A arhpes and m no 
way separable from the figure of var caulescens on Plate 22 A touch of fan¬ 
tasy is added to this labyrinth of confusion by the fact that the material of A 
arhpes gathered by Lemmon, Rusby and Tourney in the Flagstaff region of 
northern Arizona are referred by Jones (l c 120) to A megaearpus var 
Pwrryx A Gray, although he noted that they were abnormal in having ochro- 
leucous flowers 

Phaca jucunda Jeps and Rydb has since publication been rightly reduced 
by Dr Jepson himself (FI Calif 2 348 1936) to A . oophorus Apart from 
the criterion of color, which I believe to be chimerical, Rydberg advanced 
only the shape of leaflets to distinguish the segregate P jucunda from P 
oophora A mere glance at any considerable suite of specimens, however, 
reveals that the shape of leaflets is m no way correlated with flower-color, 
with shape of podB or with distribution, for they may vary throughout the 
range of the species from crowded, suborbicular and retuse through many 
intermediate stages to remote, narrowly elliptic and acute (as m the Charles- 
ton material) and exactly similar variation occurs in A arhpes Considerable 
variation occurs also in the length of the stipe and in the size of the corolla 
I am disposed, therefore, to regard the whole complex as a single species, 
of which A artipes may be regarded as a well-marked variety, under the com¬ 
bination A oophorus var caulescens Jones The pertinent literature is sum¬ 
marized in the following synonymy 

Astragalus oophorus S Wats \ar typicus Barneby nom nov 

A oophorus S Wats , Bot King 73 1871 A oophorus sensu M E Jones, Bev Astrag 
120, pro parte t PI 21 (as to upper figures) A oophorus var caulescens M E Jokes, 
op eit 121 lin 32 (lapsu), non ibid lin 38 A, oophorus vnr artipes M E Jones, op 
oit , Index to Plates and PI 23, a omen nudum, non A artipes A Gray Phaca oophora 
(A Gray) Ktob , N Amor PI 24 338 1920 P jucunda Jars and Rydb, in Bydb , 
op cit 339 Astragalus jucundvs Jeps and Bydb ex Peck, Man PI Orrg 446 1940, 
nomen nudum 

Astragalus oophorus S Wats var oaulesoeus (M E Jones) M E Jones 

A oophorus 8 Wats var oauleseens (M E Jones) M E, Jones, Bev Astrag 121,lin 38, 
PI, 22, 1923, non ibid , lin 81 A megaearpus var caulescent M E Jones, Proc Calif 
Arad 8ci II, 5 643 1895 A artipes A Gray, Proe Amor Acad 13 370 1878 A 
oophorus sensu M E Jones, Bev Astrag 120, pro mar partc p PI 21, fig a, non S. Wots 
Phaca artipes (A Oray) Hyde, Bull Torr Cl 82 664 1906,N Amer PI le 
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Astragalus straturensis M E Jones 

Atelophragma straturenne (ME Jones) ttydb Ramona at rat if or mu Rydb 

Ne\ ada dry slopes among junipers and pinyons, 12 miles east of P«nac&, Lincoln 
Co, alt 7060 ft t 9 May, flor Ripley and Bameby 4388 Also ibid , 11 June, frutft. 
No 4971 

A new record for Nevada The flowers are bright violet-blue when fresh, 
with a pale, striate diamond m the fold of the banner 
This will almost certainly prove to be the same plant as that collected by 
Vernon Bailey (Beath Valley Exped No 1975) ‘‘about 30 km east of Panac&” 
in Utah and determined by Sheldon (ap Cov,Contnb IJ S Nat Herb 4 87 
1893) as A obscurus S Wats The latter species is not known south of the 
valley of the Humboldt River and has oehroleucous, not “purplish,” flowers 

Astragalus eremiticus Sheld var typious Bameby nom nov 
A eremiticus Bbcld , Minn Bot Stud 1 161 1896, nennu ntnoto 

Utah Gunlock, Washington Co , with ochroleucou* Sowers Ripley and Bameby 4398, 
Arizona Mokiak Pass, Mohavo Co , with purple flowers No 4313 Nevada Pah- 
ranagat Mts, west of Crystal Springs, Lincoln Co, flowers purple No 4408 

Astragalus eremiticus Sheld var spencianns M E Jones, 

Contnb W Bot 10 60 1902 

A b ouennux A Nxls , Bot Gaz 53 223 1012 A arreotm var Kelseyi M E Jonks, Bev 
Astro# 161 1923, non A Kelsey t Jtydb Turn rremitunan (Sheld ) Bydb., N Amor PI 
24 390 1920, Bull Torr Cl 57 400 1930, pro parte 
Nevada 10 miles west of Elko, Elko Oo, In sagebrush Ripley and Bameby 4688 

The type of this variety, though not specified by Jones, is evidently his 
collection from Spencemont (f Lander County), Nevada, m 1891 (PO), and 
is exactly similar to authentic material of A hotseanus from the neighborhood 
of Boise, Idaho Later Jones referred it as a variety to A arrectus A Gray, but 
mistakenly identified it with A Keheyx Rydb which is A atropubescens 
Coult and Fish and not certainly distinct from A arrectus Rydberg, in his 
review of Tium (2 c, 1930), recognised the differences which exist between 
typical A eremttxcus and the var spenexanus, but was unwilling to separate 
them Nonetheless the morphological criteria enumerated by him, when con¬ 
sidered in the light of factors of distribution and habitat, appear amply suf¬ 
ficient to support a variety. The var typxcus is endemic to the arid, snbdesertic 
ranges about the common boundary-point of Nevada, Aruona and Utah, 
always in the drainage of the Colorado River or its immediate tributaries 
such as the Muddy River or the Virgin, where it occurs on dry, stony slopes 
m the jumper-pinyon association, sometimes in depauperate sagebrush The 
var spenctanus, on the other hand, occupies the interior basin region of north¬ 
eastern Nevada and adjacent Idaho and Oregon, in the drainage of the 
Owyhee, Snake and Humboldt rivers, where it is a characteristic dement of 
the flora of sagebrush plains and valleys It is not known to extend south of 
White Pine County, Nevada, and no mtergradea have been seen 
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Astragalus Bryantii Barneby spec nov 

(Plate 17, figs 10-18) 

Attragalua BryanUi Barneby spec nov biter Palantia generis Tu Medic sensu Rydb 
adnumcranda, habltu pube etc A mokiacensi A Gray forsan proximo afftms, sed ab 
eo eonsocnsque omnibus legumims anguBtioris valde compress! sutura ventrali acuta 
necnon pencarplo tenm diversissima et hie notls Hamosae Trieamatas Rydb , a qnlbus 
imprimis tubo calycino tubuloso nec cumpnnulato longius distat, almulnns 

Horba veroslmiliter perennis, ‘tripedalis* tost© cl Bryant, pube e pills brevibus adseenden 
tibus candid) s const Ituta praeter folio! or urn pagmam superiorem glabratam undique stn 
gosa, partibus junionbus villosulo cane seen tibus cauhbus ut videtur adseendentibus (sed 
bms ignotis) plus nnnusve flexuous strmtis purpurascontibus stipulas deltoidoo acumuiatis 
cxtuB strigosis herbaceis vel angustc scanoso marginatis ca 5 mm longis, mox reflexis 
foliiB patulis subsessillbus vel breviter petiolatis, 8-12 cm longis, raebi subtereti stugoso 
potiolum multoties superanti foliolis 14-20, petiolulo 0 5-0 75 mm longo gestis, ovatis, 
late ellipticis vel obovatis, 5-14 mm longis, 3-8 mm latis, Inf erne stngoso canescentibus 
pednncuhs flrmis areuato adseendentibus stnatis 4-5 cm longis, in racemum laxmn on 
15 florum fructlferum vix elongatum noc folio suffuleranti mnlto longiorem abeuntibus 
bracteis lane col at o attenuatis ca 2 mm longis flonbus violaceis 15-17 mm longis pedicello 
areuato 1 0-2 5 mm, longo saepissime atropiloso suffnltis calyns membranacei pilis albis 
mgnsque commixtis stngosi tubo late cylindnco, 5 mm longo, postice gibbo, ovario In 
tumoscenti mox rupto, den tibus anguste subulatis acutis 1 5-1 75 mm longis corona to 
vexillo obovato 16 mm longo, ca 8 mm lato, ad medium retrorsus areuato sed apice pro 
funde emarginato d eel In a to, margimbus reflexis alia ca 14 mm longis, lamina lunata 
obtuse 1 5-1 75 mm lata, aunculo basali ronspicuo incluso 7 mm longa carmae petalls 
ca 13 mm longis laminis latius lunatis saltern 7 mm longis, 2 5 mm latis, margimbus 
snpcrioribus profundiuscule tonc&vis, mfenoribus (connatis) inferno rectis ad medium 
abrupt© in apicem latum obtusissimum sursum arcuatis lcgumme homontahter patulo \cl 
leviter adscondenti, arete sessili, 2 loculari, subrecto vel saepnis paullum areuato, ambitu 
linearl vel lineari lancoolato, 2 0-2 5 (3) cm longo, ad basin rotundato supra medium 
sensun attenuato, valde compresso, sulco 0 75-15 mm alto impresso dorsahtei peiturso, 
sutura ventrali per longitudinem totam prominula, dorsali ad ventralem usque introflexa 
septum subcompletum 2 0-2 5 mm altuw fere in legumims apicem prodnetum efformanti, 
valvillis chartaceis tenuiter reticulatis pare© stngulosis vel demuui glabratis nonnumquam 
minute purpureo guttulatis, soctione transversali angustc deltoidoo obcordata, 3 0-4 5 mm 
alta, 15-3 0 mm lata semmibus oblique rom formlbus, 2 mm latis, brunneis 

Arizona at the head of Phantom Canyon in the Grand Canyon of the Colorado 
River, Coconino Co , 15 Pec 1030 Collected by Dr H C Bryant of the National 
Park Service in whose honor it is named 

Type in Herb Calif Acad Sci. No, 293040 Also collected m sand at the mouth of 
Hermit Creek in the Grand Canyon, 10 April 1917 Eastwood 6991 (G, F) 

The type of A Bryontu is apparently part of the collection referred to by 
Kearney and Peebles (FI PI Ana 486 1942) aa representing an undescribed 
species allied to A palans M E Jones, but, although a real affinity may exist 
between the two, it has been found convenient for purposes of diagnosis to 
compare it rather with A mokwemt* A Gray, with which it agrees more 
closely m the quality of the pubescence, in the violet, not reddish purple 
coloration of the corolla, and m the leas marked curvature of the legume From 
A moktacensis, known only from a few localities on either side of the Colo- 
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rado River immediately below the Gland Canyon, A Bryantu differs in the 
strongly compressed, more slender and sparingly stngose pods which are of 
thinner texture and spread horizontally from the axis of the raceme Indeed 
the texture and compression of the pod, with its acute ventral suture, led me 
at first to regard the species as more intimately connected with forms of A 
arrectusA Gray (Txutn ser Arrecta Rydb ) or with Hamosa ser Tncannatae 
Rydb, but the complete absence of stipe and the cyhndnc calyx-tube make 
such an alignment improbable, and the species is more naturally associated 
with A mokmeensis 

As far as can be seen from the limited material at hand, A Bryantu is very 
constant in vegetative characters, but the shape of the pod is evidently 
variable Normally, as always in Eastwood 5991, the pod is narrowly lance- 
attenuate m outline, the cross-section at the middle being about 3 mm high 
Attached to Dr Bryant's specimen, however, there are several loose pods, 
essentially similar in structure and pubescence but half as broad again, the 
cross-section being* 4 5 mm high and the outline lanceolate, more abtuptly 
acute rather than attenuate at apex Although the plant from which these 
pods have fallen has not been studied, their measurements are included m 
the description of the specieR and they have been treated as an integial part 
of the type A similar latitude of variation has been found by the wi iter to 
occur in a number of species in the genus 

Astragalus Pattersonii A Gray, sens strict 

Jonestella V after turn n Hvnn 

Arizona red da; bills 2 miles east of Fnnlonm, Coconino Co , alt 4900 ft fiipZfy and 
Barneby 4361 

The specimens are almost exactly typical, with narrowly elliptic, aubsessile, 
strictly erect pods This form of the extremely polymorphic species was known 
to Rydberg only from Colorado, and haa not been reliably reported outside 
of that state, though a closely allied form with spreading pods is common in 
the Navajo Basin The A Pattarsonu of Tidestrom and Kittell (FI Arm and 
N Mex 214 1941), if one may judge from the synonymy, is an aggregate 
containing a number of diverse forms 

Astragalus ensiformis M E Jones var typicus Barneby nora not 

A enttformu M E Jones, Rev Astrag 220 1928 A ursmux M E Jonee, Pro? Calif. 

Acad Bci II, 5 068 1896, non A Gray Bamoia cnmformu Hydb 

Axicona gentle atony elopes among junipers in Mokiak Pass, north of Wolf Hole, 
Mohave Co , alt 6300-6600 ft, 4 May, fl and f r Btplry and Barneby 4311 

The type-looahty of A ens%formts, "4 miles above Pagumpa,” is very close 
to our station and the species has been collected elsewhere only by Peebles and 
Fulton in northern Navajo County (cf Kearney and Peebles, Fl PI Aru 
488 1942) The name is universally cited as having been published in 1895, 
but,this is incorrect Jones, it is true, described the species quite minutely 
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m that year (l c ), but under the name A urstnus A Gray, merely suggesting 
A ensifonms as an alternative should the plant prove as distinct as he sus¬ 
pected, and the combination was not validly applied until the Revision of 
Astragalus m 1923 Rydberg, who did not see the flowers, associated A enst- 
formis with A Congdomt S Wats and A drepanolobus A Gray, whereas, 
with its tubular calyx and enlarged, scarious stipules, it clearly belongs to 
his series Malacae of Hatnosa and is closely related to A Mtnthomtae (Rydb ) 
Jeps In fact a collection from southern Utah, described below as a new 
variety, forms a passage between the two 

Astragalus ensiformis M E Jones var gracilior Barneby var nov 

(Plate 17, fig 28) 

Astragalus enstformts M E Jones var graetlior Barnoby var nov a var typico nob caule 
mtemodiis oxtemufl duplo elation, flonbus post antheain baud defiexis, raoemo fruetifero 
minime necundo et praesertim logumine gracilion minus comprewo patule erecto eviden 
tius lureutulo nec appreaso stnguloso diverse Ab affini A Mtnthpmtae (Rydb ) Jeps, 
cujus habitum in meinoriam nonniliil red i git, imprimis legumino magis nreuato hand 
dense serieeo villoso facile separanda 

Utah in stiff soil among sagebrush, 5 miles south of Veyo, Washington Oo , alt 
4800 ft Ripley and Barneby 4951 Type m Herb Calif Acad Sei No 800418 

So different was the superficial appearance of this variety from that of 
A enstformts var typicus that it was thought in the field to represent an 
undesoribed species, but subsequent study has shown that the differences, 
though striking, aie not fundamental, and it cannot be specifically separated 
In the typical form the decumbent stem, with congested intemodes, does not 
exceed 15 cm in length, the fruiting raceme is strongly secund, the flexuous 
pedicels are arcuate-iefiexed and the sparingly stngose pods, though arched 
upwards, are essentially pendulous The stems of the var gracilior, on the 
other hand, are uptight and slender, reaching a height of 3 dm, the raceme 
is not at all secund, while the more finely and densely pubescent pods are 
held erect or somewhat spreading on straight and rigid pedicels There is 
no appreciable difference in the form of the flowers, though in the var typicua 
they Are reflexed after fertilisation 

Astragalus ohamaemenisous Barneby 

Nt\ada in sand under sagebrush near the Geyser Ranch, N Lincoln Co , alt 0050 ft, 
11 May, fior Ripley and Barneby 4418. 

This species was known previously only from extreme northeast Nye and 
adjacent White Pine counties in the \ alley of the White River 

Astragalus Arthu-Sohottii A Gray, sensu restneto 

A Arthv SchotHi A Geat, Proc. Amor Acad 6 209 1863, pro max parte, non op clt 7 
337 18G7 A Coulten nenim S Wats, Bot King, 66, 435 1871, A Guay, Bot Calif, 
1 146 1880, Shbld , Minn Bot Stnd 1 140, 1894 et auct mult, pro parte, quoad svn, 
non Bth A Imltginosus vnr borreganu* M E Jones, Contrib W Bot 8 8 1898, 
Re* Astrug 126, tab 25 1933 A lentigtnosus var Coulteri Benin Jones, Rev Aatrag 
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127 quoad syn , Jbpcl, FI Calif. 2 557 1936, quoad «yn ot pi eit Schott A apfifcftu 

Jbps, Man Oalif* 677 1926, FI Calif 2 355 1936, Hareibon and Ksakoty, Joura. 

Wash Acad Sei 22 227 1932, Mune, Man S Calif* Bot 270 1935, Kearney and 

Pkitbmcs, FI PI ArU 487 1942 Cyttiium Arthu SchotUi (A. Oray) Hydb, N Atner 

FI 24 407 1923 C agntnum (Jeps) Rydb , loo eit 408 

Study of the somewhat elaborate synonymy and literature cited will show 
that A Arthu-Schottn is believed to be the oldest valid name for the plant 
which has been described and treated in comparatively recent years as A 
lenhgmosus var borreganus Jones and A agiwnus Jeps, and, while reasons 
might be advanced for discarding Dr Gray's name as a permanent Bource of 
error and confusion, a reexamination of the facts tends to support its revival 
into current use A Arthu-S< hottxx was first encountered by Schott during 
the exploration of the Mexican boundary in 1855, but his collections were 
not cited by Gray m the Botany of the Survey, doubtless because the speci¬ 
mens a\ailable to him were without fruit Several years later, having received 
from Fremont additional material of what lie took to be the same, Gray de¬ 
cided to publish the species, including m his concept a plant collected m 
northern Sonora by Capt Smith Thus the original A Arthu-Schottn was 
founded on three elements, cited by Gray (l c ) in the following words “on 
the Mohave River, Fremont, 23 April Diluvial banks of the Colorado near 
its mouth, 12 March, Schott Boca Grande, Capt B K Smith ”, and each of 
which belonged to a different species The Fremont specimen (NY) is a very 
depauperate, first-year individual of that form of A Coulterx Bth with small 
corollas uhich is common on the Mohave Desert of California and which is 
vauously treated m modern literature as A lenUgxnosui var Coulterx or 
var Funwntn the Schott element, as will be established below, belongs to 
A agmn as Jeps while the material irom Boca Grande, a fragmentary speci¬ 
men with leaflets glabrous cm the upper surface, though not susceptible of 
certain determination, is probably a form of A lentigwosus var yuccanus 
Jones (certainly not Cystxum eremxcum as annotated by Rydb ) In settling 
on the type of A Arthu-Schottn the latter may be quickly discarded not 
only was it cited last by Gray, but the only reference to it in the description 
seems to be "foltohs pa-gma superxore %nterdum glabrata ” and it must 
have formed a quite unimportant part of the species that the author had in 
mind The choice between the Fremont and Schott elements, however, is more 
difficult, for the description fits both with almost equal exactness Neverthe¬ 
less the phrases dealing with the calyx— “calym denhhus subulatis tubo 
oblongo-ctmpanuUUo vtx dimxdw longwribus” —and with the keel— (t rarxna 
majuscula vubrecta vezxllo pauUo brevtore ”—are matched more closely by the 
corresponding organs of Schott's plants than by those of Fremont's and the 
description seems to have been prepared primarily from the former, the first 
collected and more copious specimens For this reason, as well as to avoid 
the anomaly of excluding from the species named in honor of Schott the very 
elements which he himself collected, it seems proper to regard the Boundary 
Survey No 256 in herb Gray as the type 
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Ab stated above, the material of A Arthu-Schottn available to Gray was 
without fruit, and this is true both of the sheet now in herb Gray as well as 
of the two m the Torrey herbarium (NT) In the Field Museum, however, 
there are three additional isotypic sheets, apparently from Schott's private 
herbarium, oue of which has nearly mature legumes and belongs, quite incon¬ 
testably, to A agntnus Jeps Even without this further evidence the identity 
of Schott’s plant would be almost certain from locality alone The six sheets 
seen by the writer are variously annotated “Colorado Desert near Fort Yuma,” 
“Colorado Desert, Sonora” and “Between San Diego and the Colorado,” and 
whether or not these represent one or more separate gatherings it is cleai that 
all came either from extreme southern Imperial County, California, or from 
closely adjacent Sonora, a territory from which A Coultert is totally un¬ 
known yet where A agntnus has been frequently collected Nevertheless, start¬ 
ing with Watson in 1871, the Schott collection has been regularly determined 
by all students of the genus as A Coultert and is so annotated by Sheldon 
(NY) and cited by Jones and Jepson The error is perhaps traceable back 
to Gray’s publication, as early aa 1867, (1 c ), of a revised description of 
A Arthu-Schottn taken from fruiting material communicated by Cooper 
from the Mohave Desert (“Camp Cady and elsewhere,” G ) which is eon- 
specific with the early Fremont collection but not with that of Schott, i e 
A Coultert var It should be borne in mind that, at the time when Gray pro¬ 
posed A Arthu-Schottn, A Coultert was known to him only from Bentham’s 
description, and it is not surprising therefore that, when A Coultert was 
finally identified with the Cooper plant in fruit, the whole of A Arthu-Schottn 
was also thought to belong there 

In the North American Flora (l c ) Rydberg abandoned the accepted inter¬ 
pretation of A Arthu-Schottn, recognising it as a species in the genus Cys- 
tium, but the effect is somewhat marred by the fact that he recognized Cysttum 
agntnum and C Coultert as well If one may judge from specimens in the New 
York Botanical Garden so annotated by Rydberg himself, his C Arthu- 
Schottn contamed, in addition to the original Schott collection (which he also 
regarded as typical), a number of plants from the Mohave Desert such as 
Partsh 4957, Elmer 3641, etc, which are inseparable from the early Fremont 
collection, although that actual specimen he referred to C Coultert (Bth ) 
Rydb t It should also be remarked that in the same work (1 c , *« syn ) Rydberg 
incorrectly cited A lenitgtnosus var borreganus as having been published by 
Jones m the Revision of Astragalus, whereas it actually had appeared as 
early as 1898 (cf supra) and m addition failed to note Jones’ excellent figure 

A Arthu-Schottn is a plant of rather restricted distribution m the south¬ 
western deserts from interior San Diego County, California, at Borrego Wells, 
Orcutt, type of var borreganus (PO), Jepson 8883, type of A agntnus (NY, 
fragments), to Yuma, Arizona, Beckett <9 Nobles 8698 (G, F), southward 
just into Sonora about San Luis, Hamson dt Kearney 8434 (F), and north 
along the Colorado River to eastern San Bernardino County, California, at 
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Sliver Lake, J. T Howell 3586 (CAS) and Niptan on the borders of Nevada, 
Rtpley d Barneby 3360 The species is very closely allied to A Coulten, which 
it replaces south of the Coachella Valley, but differs in the annual root, lax 
fruiting racemes and scarcely inflated pod 

Astragalus lentiginosus Dougl var osesariatus Barneby var nov 

(Plate 17, flgn 29-80) 

Astragalus lentiginosus Dougl var ctesariatus Barneby var nov inter Cystia neogea Ryd 
borglana cuve Astragali V% physas A Gray adnumcranda, cauUbua prostratis, floribut 
congest is et legumine eonaceo A fehatchapiensi (Bydb ) Tidestr proximo afflnis, sed 
ab eo don bus nwxums ea 19 rom longis saturate violareiH, dentlbus calycinis Jongio 
nbus acutis, legumine nbruptius acuminate nocnon racemorum axl ealyoibus bractelsque 
pube e pills nigna laxius appressis constituta crebre indutis, satis superque dlversa A 
lentiginosus var at griealyexs M E Jones, qui etiam in iisdem finibu* passim occurrit, 
caulibus paucis elatis, raeemo laxion, flonbus minonbus aaepisalme ochroleucis, puba 
on spa lmplexa et legumine omnino albo villosulo nee partim atro stngoso a nostra dis- 
tantiua recedit 

California grassy slopes of tho Temblor Range above McKittrlck, Korn Oo , alt 2900 
ft , 13 April, A and fr Sipley and Bamiby 3343 Type in Herb Calif Acad Scl 
N o 289572 

The proposed variety is here referred to A lentiginosus—sensu latissimo — 
m order to fit into Dr Jepson’s treatment of this complex group in the Flora 
of California, but the disposition is probably not final The writer has spent 
many months in study of A lentiginosus and its allies and it is now believed 
that a taxonomic arrangement based on a specific concept intermediate be¬ 
tween the extremes of Rydberg, who recognized 33 speeies m Cystium, and 
of Jones, who regarded all the known races as varieties of A lentiginosus, 
is not impossible In spite of the fact that the specific limits would be some¬ 
what blurred, it would appear feasible to recognize at least three major 
species, A lentigvnosus , A Coulten Bth and A dtphysus A Gray (approxi¬ 
mately corresponding with Rydberg’s three senes Lenttgmosa, Coultenana 
and Diphysa of Cystium), under which the remainder, with several as yet 
undesenbed, might reasonably be classified as varieties In this case the var 
msanatus would be referred to A dtphysus and associated closely with 
A tehatchapiensis (Rydb) Tidestr (Proc Biol Soc Wash 50 21 1937, as 
tehachapiensis) yet easily separable by the larger, brilliantly colored corolla, 
acute calyx-lobes, sinuous steins, and by the pubescence of loosely appressed 
black hairs which invest the whole axis of the raceme, the pedicels and calyces, 
and which recur, mixed with white vilh of similar structure, on the valves of 
the more abruptly cuspidate pod A lentiginosus var mgricaXycxsIH E Jones, 
the common race of the San Joaquin Valley, differs from ours m its taller 
stems, more lax racemes of smaller ochroleucous flowers, and by the tangled, 
curly pubescence of the stem, herbage and legume, the valves of which are 
larger and of thinner texture 
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A. lent iff mosus var. eeuanatus is sot uncommon on the eastern slope of the 
Temblor Range, where it forms large clumps among the ephemeral spring 
grasses, many annuals characteristic of the flora of the Great Valley foothills, 
and such perennial herbs as Senecto Brewer* Davy and Delphinium hespertum 
var reeurvatum Jeps The stems, arising from a heavy root and multicipital 
caudex, are very numerous, reclmate below but with ascending tips, and the 
subcapitate or short and dense racemes of large purple flowers with their 
contrasting striate eye on the banner make the variety one of the showiest of 
California Astragab The specific epithet is derived from the Latin ‘ecesanen’ 
and refers to the abundance of dark hairs in the inflorescence 

Astragalus striatlflorus M E Jones, Proc Calif Acad 
Sci II, 5 643 1895 
(Plate 17, flgs 19-24) 

Utah locally abundant in white sand and on rock ledges beneath aandatone cliffs, 10 
mile* north of Johnson Banch, east of Kanab, Kane Co , alt 5600 ft, 6 May, flor 
Ripley and Bameby 4368 Ibid , 6 June, fl and fr No 4816 Also beneath the white 
cliffs 5 miles south of Zion Park Junction, Kane Oo, alt 6100 ft No 4366 

This exceedingly obscure species has been known up to the present only 
from an inadequate fragment, devoid of pods, which was gathered by Jones 
“in red sand, above Springdale” (the western entrance to Zion Park, Wash¬ 
ington County, Utah) w September, 1894 The type collection, Jones 6080k 
(PO), consists of a single very mature plant from which even the flowers have 
now fallen The characteristic habit, however, the pubescence and curiously 
connate stipules still visible in the dried material, when taken in conjunction 
with the description of the flower and its attenuate keel, leave little doubt that 
our recent collections are determined correctly. Jones was apologetic about de¬ 
scribing a species of Astragalus without knowledge of the fruit, but, con¬ 
vinced by the floral and other peculiarities of his material that he bad Wore 
him a species “certainly belonging to the Infiati and probably near to A ser¬ 
pent i" (l c ), he was unable to resist giving it a name That his proposition was 
valid is now obvious, but in referring A strtattflorus to the Inflat* (approxi¬ 
mately the genus Phaoa as defined by Rydberg) Jones was far from the mark ’ 
actually the pod, while inflated, is bilocular and the affinity of the plant is 
probably with A platytropm A Gray In the text of the Revision of Astraga¬ 
lus the species is not mentioned, but m the Index (which is not paginated) it 
is reduced without comment to A Sderanus M E Jones, a true member of 
the Infiati with discrete stipules, quite different flowers and elongated stem* 
Rydberg, to whom the species was entirely unknown, cited A stnaiifiorus in 
his list of omitted synonyms in Astragalus (N. Amer Fl. 24 ( 455 . 1929 ), and 
could do little else but follow Jones’ earlier reduction. As the species remains 
virtually undescribed to this day, it hae been thought advisable to prepare 
a revised description with emphasis on the floral and carpological characters. 
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Astragalus striatiflorus M E Jones, char, frnct 

A low cespitoae perennial herb with a fleahy taproot and loosely branched subterranean 
caudex, the stems and herbage densely and softly yUlous-caneseent with white spreading 
and somewhat curly hairs Stems very short, decumbent, clothed below with loosely imbri¬ 
cated stipules, tho upper 2 or 3 mtemodes about 1 cm long Stipules very broadly obovate, 
truncate and often mucronate, 2*3 mm long, scanous and many-nerved (the nerves more 
or less anastomosing), adnate neither to the stem nor to the petiole but connate around 
both to form a cup, strigose villous without* Leaves 2*3 cm long, the slender raehls and 
petiole subequal Leaflets 11*13, petiolulate, obovate to oblaneeolate, obtuse, truncate and 
mucronulate or rarely a little emarginate, often conduplicate, contiguous, the terminal 
smallest Racemes short, loosely 3*S flowered, on peduncles about equalling the leaves 
Bracts ovate, acute or acuminnte, scanous, longer or shorter than the spreading pedicels 
Calyx purplish, villous hirsute with white or some black hairs, the tube campanulate or 
obscurely obconic, 3*4 mm long, oblique at the orifice, the acute teeth 2*3 mm long, hetoro 
morphous, the ventral pair deltoid acuminate, the lateral pair and the dorsal one linear 
subulate. Corolla 9*12 mm long, ochroleucous or suffused with lavender, the banner striate 
with purple lines and the keel deeply purple-tipped Banner with suborbicular blade 8*9 mm 
broad, narrowed into a very short claw, arcuate much below the middle nearly to a right 
angle, the margins spreading but not reflexed Wings 8*9 mm. long, the blades lunate 
obtuse, about 2 mm broad, including the large basal auricle 6 mm long Keel petals equal¬ 
ing the wings, the blades 6*7 mm long, obliquely lanceolate and arcuate upwards, strongly 
gibbous above the claw and thero attached to the wings, the upper margins concave at the 
middle, the lower margins straight below, toward the middle abruptly com ex and arched 
upward to the slightly declined apex of the long attenuate but obtuse beak, free for 1 
mm below the summit Style filiform, at full anthesis exserted about 1 mm from the keel, 
geniculate below the capitate stigma Pod bladdery inflated, bilocular, 12*15 mm long, 
spreading, sessile but seated on a minute boss within the calyx and readily deciduous there 
from, in outline broadly ellipsoid, rounded and somewhat oblique at base, Abruptly acute 
and apusulate at the apex which is crowned by the coiled persistent style, shallowly suleate 
along either suture, the ventral suture neaily straight, filiform, the dorsal intioflexed to 
form a thin double partition 3 mm high produced across the entire width of the cavity, the 
valves membraneous, densely villous with white curled spreading hairs, mottled with purple, 
the cross section suborbicular 6*7 mm broad and a little less high, emarginate at the sulcato 
sutures Seeds about 8 in either loeule, obliquely remform, compressed, about 2 mm long, 
olive green 

A striatiflorus is set off from all known species of Astragalus by a combina¬ 
tion of characters which excludes it from a place in any natural group hitherto 
defined An attempt to determine the species from Rydberg's monograph 
leadB the enquirer directly to Cystium platytrope (A Gray) Rydb, or, more 
deviously, to A anisus M E Jones, but the similarity between these plants 
is, I believe, rather superficial and based entirely on the structure of the pod 
In the present paper it is not proposed to discuss the taxonomic position of 
A amsus, which differs (inter aha ) from A platytropis and A stnatxflorus 
in the elongate flower and eylindnc calyx-tube and which is probably cor¬ 
rectly placed by Jones and Rydberg as an aberrant relative of the Mottxsnmx 
{ A moUissintus Torr et spp affin ) But the differences between the two last 
and the relationship of each to A lentiginosus sens latiss, i e Cystium of 
Rydberg, will be examined m more detail 

It has already been implied that a similarity between the pods of two given 
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species of Astragalus is not necessarily a criterion of affinity, but this assertion 
must be amplified, for, thus baldly stated, it stands in direct contradiction to 
Rydbergs most important principle of classification All of Rydberg’s later 
work on the genus, which culminated in his monographic revision for the 
North American Flora, is based on the primary assumption that carpological 
characters, even when of the most minute and quantitative nature, are of 
supreme value in the definition of groups or, in his terminology, of genera 
Diversity m structure of the flower, stipules or pubescence he discarded as 
of quite secondary importance By logical application of this principle, Ryd¬ 
berg was led to assume an affinity between species, scattered perhaps from the 
Levant to the Andes, which happened to have a similar width of septum in 
the poil, \ et simultaneously to refer to widely separated groups two species 
intimately connected by ties of morphology and geography m which the sep¬ 
tum was found to be strongly or weakly developed Of course this method was 
satisfactory in parts, for many allied species do, as one would expect, bear 
similar pods, but in some cases it produced polyphyletie groups of great arti¬ 
ficially Had Rydberg himself admitted this, it could be easily forgiven But 
interior evidence from his published writings leaves little doubt that he pro¬ 
posed his genera as genuine phyl&e, as evolved expressions of a single heredity 
marked b> a carpological structure common to all included members And 
implicit in that belief was the conclusion that any two members of one genus 
are more closely related to each other than either can be to a member of another 
genus With this principle in mind let us take an example from Rydbeig’s 
own work 

T%um Wilsonn (Greene) Rydb is a species of Astragalus endemic to the 
high plateaux of northern Arizona, described by Greene as related to A d%phy- 
sus A Gray (CysUum diphysum Rydb ) and reduced by Jones m synonymy 
to a variety of A lenitgtnosus Dougl The pod is lanceolate, leathery, slightly 
but not conspicuously inflated, with the valves introverted dorsally to form 
a partition and thus partially bilocular The septum does not quite reach the 
ventral suture, but the gap is not above one millimeter in width With this 
we ma\ compare CysUum agmnum (Jeps*) Rydb , discussed elsewhere m this 
paper Heie we have a pod of similar outline, little inflated, but the septum 
traverses the whole width of the cavity (sometimes less cf Jeps ex char 
“ extending half way or nearly to the ventral suture”) and the gap between 

the sutures is as a rule closed Rydberg rightly disregarded the lack of infla¬ 
tion in the fruit of C agmnum , otherwise anomalous m his genus CysUum, 
yet attached sufficient importance to the equally quantitative character of 
the septum to refer A Wilsonn to Tttim, and we are led to believe that despite 
their manifest similarity m all other respects to A coulten and A dtphysus f 
both Rvdbergian Cystta, these two species of the southwestern states are more 
closely related to, respectively, the old-world A Ctcer L , genotype of CysUum 
and A sulcatns L, genotype of Tmm> than they are to one another 

This lelationship is not, of course, ipso facto, impossible But once the rela- 
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tioxiship is admitted 'we must also accept that the evolution of the septum 
stopped abruptly at an incalculably distant date and has since been station¬ 
ary, while the differentiation of species has continued along other lines 
However, when the marvelously diverse carpology of Astragalus is consid¬ 
ered as a whole, and when one recollects the manner in which the pods of 
species accepted by Rydberg himself as closely allied may differ in size and 
shape, in length of stipe, in the degree of compression and inflation, and even 
(cf Ttum platycarpum and T ravemosutn) in the very width of septum, it 
becomes clear that all parts of the fruit have been equally subject to evolu¬ 
tionary progress and recession in comparatively recent times Indeed there 
seems to be no reason why the similarity of structure between the pods of Old 
and New World species, remarked by Rydberg and other taxonomists before 
him, cannot be explained as well by parallel development as by a common 
heredity In this case no single carpological character, nor even general agree¬ 
ment in structure of the fruit, can be accepted as a reliable basis of a natural 
classification throughout the genus unless supported by other criteria of 
pro\ed value and the names of generic segregates such as CysUum and T*um, 
founded on European or Asiatic species, have a very questionable place, 
whether applied to genera, snbgenera or sections, in the taxonomy of Ameri¬ 
can Astragalus, 

From this statement of generalities we may well return to the particular 
subject of the present note, A Htnatiflorus and its immediate allies In the 
interests of clantv the major characters of the species are contrasted in the 
following table with A platytropi \* and A lenttginosu* 


Stems 

Pubescence 

Stipules 

Keel 

Stvle 

Pod, bilocular 
and inflated 


A struiUflorux 
shortly caulescent 
villous 

connate around stem 
and petiole 
lance attenuate 
equalling wings 
exserted 

with septum formed 
by intrusion of 
dorsal suture, the 
ventral Aliform 


A platytropi* 
subacaulescent 
loosoly stngose 
connate abaxially 
about the petiole 
oblong truncate 
equalling wings 
included 

with septum formed 
by a narrow inflex 
ion of the dorsal 
suture and a deep 
ly produced wing 
from the ventral 
which extends be 
low the insertion 
of the funicles 


A lenttginosu& 
strongly caulescent 
strictly oppressed 
free or obscurely 
adnate to petiole 
lunate obtuse 
shorter than wings 
included 

with septum formed 
as in A slnaUfio - 
rm % the ventral 
suture sometimes 
(especially in allied 
species) very nor 
rowly introflexed 
but never below in 
sertion of funicles 


It will be seen at once that A stnaitfiorus differs from its supposed allies 
(or, more precisely, from other species with bilocular, inflated pods) in the 
attenuate keel, exserted style, stipules and pubescence, and additionally from 
A platytropu, of which it has nearly the habit, in the structure of the septum 
A platytropi* (plate 26, figs 25-28), on the other hand, m unique m the 
concretion of the stipules, in the septum and broadly truncate keel In the 
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opinion of the writer the sum of characters peculiar'to each isolates these 
species so fundamentally from the rest of Astragalus as to entitle them to 
rank as representative of sections m the genus. The following names are there¬ 
fore proposed 

Astragalus sect OrocysUum Barneby sect nov Cystium ser Platytropia Hydb , N Amer 
PI, 24 405 1929, 

Irtgumen veslcano inflatum, sutura doraah an gust e introphcata ventralique intus pro- 
ducts dimidiam loculi aJtltudinom superanti biloeularc canna oblongo tnuicata 
stipulae circa petiolum ab^xlahter concretae, altrlnsecus liberae Species unica 
A platytropts A Gray 

Astragalus sect CyaUella Barneby sect nor 

Lcgumen vesicario inflatum, sutura dorsah introflexa biloculare stylus ad antfaesin 
exsertus carina attenuate stipulae multmerviae utrmque concretae cupuliformes 
Species unica A striaUflorvs M, E Jones. 

Following the conclusion reached above that the New World species re¬ 
ferred to Cysttum by Rydberg are probably not allied to the original element* 
of Steven, and as this group has no acceptable sectional name in the form of 
a substantive, I also propose 

Astragalus sect Diplocystvum Barneby nom ct stat nov Astragalus scr Astragalus sect 
Dtphyst A Gray, Free Amer Acad 6 192 1863 Astragalus ser Eu astragalus sect 
LenUgtnosus Sheld, Minn Bot Stud 1 168 1894, exdus spp plur Cystium Rydb , Bull 
Torr Cl 32 659 1905, N Amer PI 24 405, soqu 1929, exclus C platytrapute Amer 
Journ. Bot 17 232 1030, non Cystwm Btev, nec Astragalus gubgen Cercrfothrtx sect 
Cystium Bge Astragalus sect Infiatx M E Jones, Rev Astrag 123, sequ 1923, quoad sp 
ultimam p max p Astragalus subgcn Diphysus Tidestr, Contrib Nat Herb 25 335 
1925 Species typica A lenttginosus Dongl ex Hook 

While some pains have been taken to point out what are believed to be 
fundamental differences between these three sections, the converse and, I 
suppose, more valuable task of tracing their origin and real place m the genus 
cannot be attempted here In the absence of exact cytological data such specu¬ 
lation is apt to be valueless and m any case ife not susceptible of proof I am in¬ 
clined to suspect, nevertheless, that IHplocysUum is derived from a common 
source with the Molltssmx OrocysUum and CysUella seem to be more closely 
connected with each other than with any known species, but, m associating 
A platytropis with A cobrensts A Gray, Jones may have hit on a real line 
of affinity 
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PLATE 17 


Figs 1-9 Astragalus mustmonum Barneby, spec, nov (1) Fodx2 (2) 
Cross section of podx3 (3) Flower x 2 (4) Calyx x 2, (5) Banner X 2. (6) 
Wong petal x 2 (7) Keel x 2 (8)Leafxl (9) Stipules x 2 

Figs 10-18 Astragalus Bryantit Barneby, spec nov. (10) Podxl (11) 
longitudinal cross section of same x 1 (12) transverse seetion of same x 3 (13) 
Pod of broador type x 1 (14) transverse section of same x 3 (10) Flower x 2. 
(16) Wing petal x 2 (17) Keel x 2 (18) Leaf X1 

Figs 19-24 Astragalus stnatifioms M E Jones. (19) Pod x 2 (20) Otobb 
section of pod x 2 (21) Flower x 2 (22) Keel x 2 (28) Bead X 4 (24) Blip- 
ules x 3 

Figs. 2S-28 Astragalus platytropis A Gray (25) Cross section of pod x 1 
(26) Keel x 2 (27) Stipules x 8 

Fig 28 Astragalus ensiformxs var graciltor Barneby, var nov (28) pod x 
1 % 

Figs 29-30 Astragalus lentiginoms var omsartatus Barneby, var nov (29) 
Pod x 1% (30) Flower x 1% 

Fig. 31 Astragalus Whitedii fma speirooarpotdes Barneby fma nov (81) 
Pod x 2 
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tumekous invi.stkutions have been made on the marine algae of the Pacific 
IN Coast of North America but attention has been directed almost exclu¬ 
sively to those collected in the intertidal zone Statements concerning sub- 
littoral algae (those growing below extreme low tide level) have been based 
upon the assumption that algae found cast ashore on the beach and not known 
to grow locally in the intertidal zone must have come from deep water Here 
and there in the literature is mention of a few algae dredged along the western 
shores of North America The only exception is the region in the vicinity of 
Friday Harbor, Washington, where there has been an intensive exploration 
by dredging Of the 126 species of red algae that Kylin (1925) records from 
this area, 75 were found only in the intertidal zone, 33 were found only by 
dredging, and 18 were found both in the intertidal zone and in deep water 
(5-10 fathoms). 

For several years I have been engaged upon a survey of the marine algae 
of the Monterey Peninsula, California In addition to collecting intensively 
in the intertidal zone, numerous collections have been made from a depth of 
15-60 feet below the extreme low tide level At the time this investigation was 
commenced the only definite records of sublittoral algae from the Monterey 
Peninsula were the following Dictyoneuropm reticulata (Saund) G M 
Smith bv Saunders (1896), Mynogramme spcctabths (Baton) Kylin by Nott 
(1900), Maorocystu pyrifera (L) C A Ag and Nereocyttts Luetkeana 
(Mert) Post and Rupr by McFarland (1912), and Lithothamiuon mon- 
tereyieum Foslie by Foshe (1906) 


[mi 
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The first collections from the sublittoral by* the writer were made with the 
assistance of three students (Vernon Brock, Charles Danforth, and Herbert 
Armstrong) m the summer of 1934 By means of a diving helmet, several algae 
were collected from a depth of 15-35 feet m the vicinity of Mussel Pt Since 
1934 all collections from deep water have been by dredging from a small boat 
equipped with a 20-horsepower engine The only really favorable place for 
dredging is the submerged shale reef lying at a depth of 30-35 feet a quarter 
mile east of the municipal wharf at Monterey Here the rock is so soft that 
large pieces of rot k with algae attached to them are broken loose by the dredge 
Elsewhere on the Monterey Peninsula the rock on the ocean bottom is granitic 
and it is extremely difficult to break off pieces with the dredge Here, also, 
the ocean bottom is so rough that the dredge is continually catching between 
the rocky crags, and on any dredging expedition one can expect to spend at 
least half the time trying to dislodge the dredge In spite of these difficulties 
the subhttoral region between Mussel Pt and Pt Pmos has been rather thor¬ 
oughly explored So, also, has the land-locked cove (Stillwater Cove) adjoin¬ 
ing Pebble Beach No attempt has been made to dredge between Pi Pmos 
and Cypress Pt because of the danger in taking a small boat close to the shore 
in this wave-swept portion of the coast line 

When blades of algae are found loose in the dredge there is always the prob¬ 
lem of distinguishing between those from plants growing in the subhttoral 
and those broken off from intertidal plants and lying unattached on the ocean 
bottom For this reason every effort was made to obtain intact plants attached 
to pieces of rock and thus know with certainty that the alga is from the sub¬ 
littoral In the following list of algae from the subhttoral one or more speci¬ 
mens of all the species have been found attached to rock dredged from the 
ocean bottom Some of the algae brought up by the dredge are not found m 
the intertidal zone of the Monterey Peninsula, or are known only from isolated 
individuals collected there These are considered true subhttoral algae Other 
of the algae are regularly found m the intertidal zone These are interpreted 
as algae the upper limit of whose vertical distribution is approximately the 
mean low tide level For the sake of comparison the occurrence or non- 
occurrence m the intertidal zone of the Monterey Peninsula is given for each 
of the species, as is also the intertidal range with respect to mean low tide level 

PHAEOPHYTA 

ECTOCARPALES 

Ectocarpus granulosus (J E Smith) C A Ag At 30-35 feet near munici¬ 
pal wharf, Monterey, at 15-20 feet, Stillwater Cove Common between the 
0 5 and -1 5 foot tide levels 

8PHACELAR1ALES 

Sphavelarta rhdichotoma Saund At 15-20 feet, Stillwater Cove Known 
from the intertidal zone. 
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DESMARESTIALES 

Desmarestia hnearts Gardner mss At 60 feet near Monterey Not known 
from the intertidal zone. 

Desmarestia herbacea (Turn ) Lmx At 30-35 feet near municipal wharf, 
Monterey Common between the 0 5 and -1 5 foot tide levels. 

punotariales 

SUctyostpkon tortrlis (Rupr ) Iiemke At 30-35 feet near mnnicipal wharf, 
Monterey Not known from the intertidal zone 

laminarial.es 

Dictyoneurum caltforntcum Rupr At 25 feet near Mussel Pt , at 15-20 
feet, Stillwater Cove Common between the 0 5 and -1.5 foot tide levels 

Dictyoneuropsis reticulata (Saund ) G M Smith At 30-35 feet near mu¬ 
nicipal wharf, Monterey, at 20-25 ieet near Pt Aulon Not known from the 
intertidal zone 

Xci eo cyst is Luetkeana (Mert) Post and Rupr Numerous beds growing 
at a depth of 30-50 feet Isolated plants found between the 0 0 and -15 foot 
tide levels 

Macrocystis pyrtfera (L ) C A Ag Numerous beds growing at a depth of 
30-50 feet Not known from the intertidal zone 

Pterygophora califomica Rupr Growing in extensive stands at a depth of 
20-60 feet between Cypress Pt and Pescadeio Pt Isolated plants found be¬ 
tween the 0 0 and -1 5 foot tide levels 

FUC'ALES 

Cyitosnra osmundacea (Menzies) C A Ag At 20-35 feet near Mussel Pt 
and near Pt Aulon Common between the 0 0 and -15 foot tide levels 

RHODOPHYTA 

BANGIALE8 

Gomotnchum elegant (Chauv) Zanard At 35-40 feet near municipal 
wharf, Monterey, at 25-30 feet near Mussel Pt , at 20-25 feet near Pescadero 
Rock Isolated plants collected at mean low tide level 

Gomotnchopm sublittoralts G M. Smith At 30-35 feet near municipal 
wharf, Monterey Not known from the intertidal zone 

Erythrotnchui cornea (Dillw ) J G Ag At 30-35 feet near municipal 
wharf, Monterey, and near Pt Aulon Common between the 20 and -1 5 foot 
tide levels. 

NBM ALTON ALES 

Rhodochorton concreteent Drew. At 25-30 feet near Pt Aulon; at 85-40 
feet near Pt Pinos Known from the mean low tide level 

Rhodochorton Amphiroae Drew. At 25-30 feet near Pt Aulon Known from 
the mean low tide level. 
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Ptkea pmnata Setch At 30-35 feet near municipal wharf, Monterey, at 
35-40 feet near Mussel Pt Isolated plants found between the 0 5 and -1.5 
foot tide levels. 

Ptkea ealtfomtca Harv At 20-25 feet near Pt Anion Widespread but 
scarce between the 0 0 and -1.5 foot tide levels 
Peyssonnelta pactfica Kylin At 30-35 feet near municipal wharf, Mon* 
terey, at 20-25 feet, Stillwater Cove Fairly common between the 0 0 and 
-15 foot tide levels 

Lithothammon montereyicum Foslie At 70 feet near Monterey. Not known 
from the intertidal zone. 

Bossea Orbtgntana (Dene ) Manza- At 30-35 feet near municipal wharf, 
Monterey; at 20-25 feet near Pt Aulon Not known from the intertidal zone 
CdUtarthron Setohelltae Manza At 20-25 feet near Pt Aulon, at 30-35 feet 
near Pt. Pmos Common between the 0 0 and -15 foot tide levels 
Halymema oahforntca Smith and Hollenb At 30-35 feet near municipal 
wharf, Monterey Not known from the intertidal zone 
Prtontftt lanceolate Harv At 40-60 feet near Mussel Pt , at 20-25 feet near 
Pt Aulon and at Stillwater Cove Abundant between the 10 and -15 foot 
tide levels 

CallophyUts margtmfmcta Setch and Swezy At 30-35 feet near municipal 
wharf, Monterey, at 12-15 feet near Pt Aulon, at 15-20 feet, Stillwater Cove 
Scarce between the 0 0 and -1 5 foot tide levels. 

Callophylhs megaiocarpa Setch and Swezy At 15-20 feet near Mussel Pt 
and at Stillwater Cove. Scarce between the 00 and -16 foot tide levels 
Callocolax neglectus Schmitz At 30-36 feet near municipal wharf, Mon¬ 
terey Not known from the intertidal zone 

OIOABTINAIiES 

Schizymema pactfica Kylin At 30-35 feet near municipal wharf, Monterey 
Common between the 0 0 and -1 5 foot tide levels 
Agardhtella Coulten (Harv) Setch At 20 feet near Mussel Pt and at 
Stillwater Cove Abundant between the 10 and -15 foot tide levels 
Plocamium pactficum Kylin At 20-25 feet near Pt Aulon and near Pesca- 
dero Rock Common between the 0 0 and -15 foot tide levels 
Gractlarta Sjoextedtn Kylin At 30-35 feet near municipal wharf, Monterey 
at 40-60 feet near Mussel Pt Abundant between the 1.0 and -15 foot tide 
levels 

GracAana robusta Setch At 15-25 feet near Pt Aulon. Isolated plants 
found between the -0 5 and -15 foot tide levels 
Ahnfeltta gxgartxwndes J. A Ag. At 12-15 feet near Pt Aulon Not known 
from the intertidal zone. 

Stenogramma ealtfomtca Harv At 30-35 feet near municipal wharf, Mon¬ 
terey, at 20-25 feet near Pt Aulon Relatively scarce between the 0.5 and-16 
foot tide levels. 



VouXXV] 


SMITE SVBLITTOBAL MABIXE ALGAE 


175 


Oigarttna Boryi Setch. and Gardn At 12-15 feet near Pt Aulon Common 
between the 10 and -1.5 foot tide levels. 

Gigartma corymbifera (Ktz ) J G Ag At 20-25 feet near Mussel Pt and 
at Stillwater Cove Common between the 0 0 and -15 foot tide levels 
Chgartma Earveyana (Ktz) Setch and Gardn At 25 feet near Pt Aulon. 
Common between the 10 and -15 foot tide levels 

khodymenialeS 

Bhodymema call for men Kylm At 20-25 feet near Pt Aulon and at Still¬ 
water Cove Common between the 0 0 and -15 foot tide levek 
Bhodymema pactfioa Kylin At 60-75 feet near Mussel Pt , at 15-20 feet, 
Stillwater Cove Common between the 0 0 and -15 foot tide levels 
Oastroclomum Coulten (Harv ) Kylin. At 20-25 feet near Mussel Pt; at 
15-20 feet, Stillwater Cove Abundant between the 2 0 and -15 foot tide levels 
Coelosetra eompressa Hollenb At 20-30 feet near Pt Aulon Not known 
from the intertidal zone 

CERA MULES 

Antithammon defectum Kylin At 30-35 feet near Pt Pinos Not known 
from the intertidal zone 

Antithammon dendrotdeum G M Smith At 30-35 feet near municipal 
wharf, Monterey Not known from the intertidal zone 
Antithammon glanduhferum Kylm At 30-35 feet near municipal wharf, 
Monterey Rare between the 0 0 and -15 foot tide levels 
Platythammon heteromorphum JO Ag At 30-35 feet near municipal 
wharf, Monterey Not known from the intertidal zone 
Platythammon vtllosum Kylm At 30-35 feet near municipal wharf, Mon¬ 
terey , at 25-30 feet near Pt Aulon Rare between the 0 0 and -15 foot tide 
levels 

Platythammon pectmatum Kylin At 30-35 feet near municipal wharf, 
Monterey Rare between the 0 0 and -1 5 foot tide levels 
Pleonosponum dasyotdes (J G Ag) DeToni. At 85-50 feet near Pt Aulon, 
at 15-20 feet, Stillwater Cove Scarce between the 0 0 and -15 foot tide levels 
Pleonotponum vancouvcnmum J G Ag At 30-35 feet near municipal 
wharf, Monterey Not known from the intertidal zone 
Spermothamnwn Snyderae Far] At 30-85 feet near municipal wharf, Mon¬ 
terey ; at 35-40 feet near Mussel Pt , at 30-35 feet near Pt Pinos, at 20-25 
feet, Stillwater Cove Common between the 0 5 and -1 5 foot tide levels 
Onffithsui pacifica Kylm At 25-30 feet near Pt Aulon, at 30-35 feet near 
Pt Pinos,* at 20-25 feet near Pescadero Rock Scarce between the 0 5 and -15 
foot tide levels 

Microeladia Coulten' Harv At 20-25 feet near Mussel Pt and at Stillwater 
Cove. Abundant between the 1.0 and -15 foot tide levels 
Branchioglossum Wood** (J. G Ag) Kylin At 30-35 feet near municipal 
wharf, Monterey, and near Pt Pinos Very rare between tbe -0 5 and -15 
foot tide levels. 
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Polyneura latmxma (Harv.) Kyhn At 30-35 feet near municipal wharf, 
Monterey, and near Mussel Pt , at 12-15 feet near Pt Anion Common be¬ 
tween the 0 0 and -1 5 foot tide levels 
Phycodrys Sttchelln Skottsb At 30-35 feet near municipal wharf, Mon¬ 
terey, at 20-30 feet, Stillwater Cove Very rare between the 0 0 and -1 5 foot 
tide levels 

Nxcnburgxa Andersonxana (J G Ag ) Kyhn At 20-25 feet near Pt Aulon 
and at Stillwater Cove Very scarce between the 0 0 and -3 5 foot tide level*, 
Mynogramme spcdabxhs (Eaton) Kyhn At 20 feet near Mussel Pt ; si 
70-90 feet near Pt Aulon Not known from the intertidal zone 
Ctyptopleura vxolacea (J G Ag ) Kyhn At 30-35 feet near municipal 
wharf, Monterey, at 20-25 feet near Ft Aulon, at 15-20 feet, Stillwater Cove 
Abundant between the 0 5 and -1 5 foot tide levels 
Botryoglossum Farlowxanum (J G Ag ) DeTom At 30-35 feet near mu¬ 
nicipal wharf, Monterey, at 20-25 feet near Pt Aulon, at 15-20 feet, Still¬ 
water Cove Abundant between the 0 0 and -1 5 foot tide levels 
Daryopns densa G M Smith At 30-35 feet near municipal wharf, Mon- 
terev Not known from the intertidal zone 
Poly si phonta califormca Harv At 20-25 feet near Pescadero Bock Common 
between the 1 0 and -1 6 foot tide levels 
Polystphoma flacctdissima var Smitkn Hollenb At 35-40 feet between 
Mussel Pt and Pt Aulon Not known from the intertidal zone 
Ptei owphoma dendroid ea (Mont) Palkenb At 20-25 feet near Pt Aulon 
and near Pescadero Rock Abundant between the 0 0 and -1 5 foot tide levels 
Pterosxphoma Batleyx (Harv ) Palkenb At 20-25 feet near Mussel Pt and 
near Pt Aulon Common between the 0 5 and -1 5 foot tide levels 
Herpawphoma rxgxda Gardn At 30-35 feet near municipal wharf, Mon¬ 
terey Rare between the 0 0 and -1Q foot tide levels 
Hei posiphonta pygmaea Hollenb mss At 20-25 feet near Pt Aulon, at 
35-40 feet near Pt Pinos Not found in the intertidal zone 
Laurencta spectabxhs Post and Rupr At 35-20 feet, Stillwater Cove 
Abundant between the 1 0 and -15 foot tide levels 
Laurenna Oardncn Hollenb At 30 feet near Mussel Pt, at 35-40 feet near 
Pt Aulon, at 30-35 feet near Pt Pmos, at 20-25 feet near Pescadero Rock 
Isolated plants found between the 0 0 and -1 5 foot tide levels 
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I N the nearli a century and a half since Ne£ published the fiist two species 
of QKerens from California (Quercus agnfolta and lobata) the list has 
grown so that now at least eighteen generally recognized spe< les are believed 
to constitnte the oak flora of the state In addition to these species there are 
several rare forms which have evoked considerable interest One of the first 
of these to be brought to the attention of botanists was the Oracle Oak (X 
Quercus morehus Kellogg, Proc Calif Acad Nat Sci, 2 36,1863), long sus¬ 
pected of being a hybrid between Quercus KeUoqgn Newb and Quercus 
Wtslmim A DC , but only recently so demonstrated by cultural experiments 
at Rancho Santa Ana Botanic Garden (Rancho Santa Ana Bot Gaid, Oecas 
Papers, 1 47-52 1938) 

In 1935 Mr Frank F Gander, botanist of the Museum of Natural History 
at San Diego, California, discovered another peculiar oak somewhat similar 
to the Oracle Oak This tree grew along the road between Santa Ysabel and 
Lake Henshaw Shortly thereafter Mr Gander informed us of his find and 
we visited the area, located the original tree and several others like it In the 
fall of 2939 we obtained acorns of this new oak for propagation at Rancho 
Santa Ana Botanic Garden The results of our studies in the field and m the 
Garden are embodied in the present paper It is a pleasure to publish this 
oak as new in honor of Mr Gander in the Proceedings of the California 
Academy of Sciences, since one of the parents of this hybrid is Quercus Kel¬ 
loggs*, a species honoring Dr Albert Kellogg, one of the founders of the 
Academy, and also a most devoted student of our oaks. His beautiful draw- 
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iugB of oaks were published in 1889 (Illustrations of West American Odes, 
with the text by Dr B L Greene) It has also seemed appropriate that 
this article should appear m the volume dedicated to Miss Alice Eastwood 
because she has long been interested m oaks and published one of the last of 
the generally recognized entities for California (Querents Alvordnana Eastw., 
Handbook of the Trees of California, p 48, pi 27, fig 4,1905) She is a charter 
member of the Rancho Santa Ana Botanic Garden Advisory Board where her 
enthusiasm for the Garden’s experimental work has been a constant stimulus 
for us to go forward with the numerous, painstaking, slow and often dis¬ 
appointing cultural projects, many of which seem to yield so little m pro¬ 
portion to the time and energy required for their completion 

X Quercus Gander! C B Wolf.hybr nov 
(Quercus Kelloggt Newb X Quercus agrtfolia var oxyadema [Torr ] J T 

Howell) 

Tiee 1(1-16 m high, 6-10 m spread, trunk up to 1 ra m diam, the bark 
dai k brown or gray, comparatively smooth and essentially like that of Quercus 
Kelloggtx In aspect the tree is erect, usually is taller than broad and more 
neailv resembles Q Kelloggn than it does Q agrxfoha var oxyadema Leaves 
nearly evergreen, turning yellow in January and shedding shortly before the 
new leaves appear Branchlets densely piiberulent, but in the second year 
becoming nearly glabrous Petioles 1-2 5 cm long, blades coriaceous, slightly 
cupped, glossy green above, but microscopically stellate-pubescent, especially 
along the midribs and veins, gray-green beneath and at first heavily stellate- 
pubescent, but in age becoming much less so, 5-10 cm long, 3-6 cm wide, 
shallowly and irregularly lobed with 3 or 4 mam lobes on each side, these in 
turn irregularly margined and bearing 1-4 bristle-tipped teeth Acorns soli¬ 
tary or 2-3 in a cluster, produced abundantly some jears, and apparently 
matin mg the first season, styles 3, about 2-3 mm long, cup 12-18 mra high, 
15-25 mm broad, the inner surface hairy at base, nearly glabrous at margins, 
scales thin, light ton with a darker border and mostly with ciliated margins, 
well imbricated in 6-8 rows, nut with lower one-third covered by the cup, 
oblong, 25-35 mm long, lightly pubescent to nearly glabrous without, densely 
pubescent within, rich light brown at maturity (The acorns are scarcely 
distinguishable fiorn those of Q Kelloggn , except that the nut is somewhat 
slenderer pointed ) Stammate aments slender, pubescent, borne in clusters of 
several, each ament 4-6 cm long, bearing about 15-20 flowers, each with 6-8 
stamens 

Arbor ereeta, circiter 10-18 m altitudine, ramulia jumoribus tomentelll*, foltts habitus 
Quercus Kelloggn, 5-10 cm longis, 3-6 cm latis, paging superiors sub glabra, inferiors 
stellata tomentosa, eupulis 12-18 mm altitudlne, squamig planus; glandibus oblongla, 
25-36 mm longls 

Habitat Lower borders of the Arid Transition and the upper borders of 
the Upper Sonoran Life Zones at elevations Of 3000 to 3200 feet, in association 
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with Quercus Kelloggn, agrtfoha var oxyadema and Engelmanmt, growing 
on hillsides and near occasional streams in granitic type soils 

Range. Known only from the mountains of San Diego County, California 
All of the known trees are located m a rather restricted area extending from 
the Volcan Indian School, located north of Santa Ysabel, to a mile or two 
west of Lake Henshaw Dam and to the vicinity of Mesa Grande 

Type Locality San Diego County, California, about 300 yards north of the 
entrance to the Volcan Indian School on California State Highway No 79 
between Santa Ysabel and Lake Henshaw, at 3100 feet elevation, in decom¬ 
posed granite soil, near an occasional stream just west of the highway Type 
Specimen Carl B Wolf and Percy C Eveiett, Herb No 9543 ( Prop No 
3555) , collected October 20,1939, the tree being 16 m high, 10m spread, its 
trunk branching into three mam forks near the ground, two of these being 
about 46 cm in diam , and the third about 20 cm in diam The Type Specimen 
is deposited in Rancho Santa Ana Botanic Garden Herbarium, sheet no 23585 
Isotypes widely distributed as indicated below 

Localities and Specimens Examined All of the localities mentioned below 
are in San Diego County, California 

1) Near the entrance to the Volcan Indian School between Santa Ysabel 
and Lake Henshaw, at 3100 feet elevation Frank F Gander, Nov 14, 1935, 
and May 6,1937, C B Wolf and P C Everett, Herb No 9483, January 10, 
1939, P C Everett , Herb No 9529 , July 28, 1939, V B Wolf and P C 
Everett , Herb No 9543 {Prop No ?555), Oct 20, 1930, Type Collection 
(AH of the above specimens weie made from the same tree ) 

2) Between Santa Ysabel and Lake Henshaw, on the Mnrelli Ranch, located 
about 2 miles south of the junction of the road to Warner’s Hot Spimgs and 
Hens]taw Dam, 3000 feet ele\atiou C B Wolf, Herb No 9487, Januar\ 24, 
1939, from a tree 10 m high, 10 m spread, and a tiunk 60 cm m diam and 
from the same tree, C B Wolf and P C Everett, Herb No 9512 (Prop No 
3554), October 20,1939 

3) Mesa Grande, M V Hood, Nov 24,1940 

4) One and eight-tenths miles from Mesa Grande on the i oad to Lake Hen 
shew, at 3200 feet elevation C B Wolf, Herb No 9i#8, Jannaiv 24, 1439 
from a tree 11-12 m high, 6-7 m spread, and a trunk 35 cm in diam , C B 
Wolf, Herb No 9489, January 24,1939, from a tree 12-13 m high, 11-12 m 
spread, and a trunk nearly 1 m in diam 

5) Between Mesa Grande and Lake Henshaw (north of the above locality) 
Several trees were noted on January 24, 1939, on the slopes away from the 
road, but for lack of time no collections were made 

6 ) On the hills to the south and west of Lake Henshaw Dam The trees noted 
in tins area on January 24,1939, appeared to be the northwest limit of dis¬ 
tribution for the Gander Oak in this region, but for lack of time no specimens 
were collected 

In its native habitat the individual trees of the Gander Oak are difficult to 
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detect during most of the year except upon close examination, for they are 
mixed with the Kellogg Oak, which they closely resemble. However, in the late 
fall or early winter they can readily be spotted on the hillsides At those times 
the leaves of the Kellogg Oak have been shed, while those of the Gander Oak 
are beginning to turn yellow In January of 1939 we were able to locate be¬ 
tween 20 and 30 Gander Oaks in the vicinity of Lake Henshaw and Mesa 
Grande merely by driving slowly along the roads that traverse the areas 
Exploration of the adjacent hillsides not visible from these roads would likely 
result m increasing this figure considerably It is also probable that the Gan¬ 
der Oak occurs elsewhere in San Diego County, but thus far no additional 
localities have been brought to our attention All of the trees of the Gander 
Oak which we have seen m the wild appear to be first-generation crosses be¬ 
tween the two parents, despite the fact that fertile acorns appear to be pro¬ 
duced somewhat regularly However, this lack of second-generation offspring 
in the wild is in keeping with the behavior of many other wild hybrids 

Wild trees of X Quercus Oanden can be distinguished from Quercus Kel - 
loggn by the less deeply lobed and slightly cupped leaves with considerable 
pubescence beneath, and by the longer persistence of the foliage Separa¬ 
tion of X Quercus Ganden from X Qucrcuv morehus is also relatively easy, 
although the leaves of the two arc very similar in size and outline The latter 
species has nearly plane leaves whose under surfaces are practically glabrous 
Furthermore, X Quen us morehus requires two seasons to mature its acorns, 
whereas, X Qucrcvs Ganden appears to mature its acorns in a single season 
(as does Quercus agnfolta var oxyadenia) 

In October, 1941, Mr John M Tucker of the Department of Botany of the 
University of California, Berkeley, California, forwarded us an oak specimen 
(Tucker No 418) collected on the University of California Hastings Wild 
Life Reserve m the Santa Lucia Mountains of Monterey County, This speci¬ 
men appears to be a hybrid between Quercus Kelloggn and Quercus agnfolxa, 
but we have not been able to visit the area aud see the tree growiug in the wild, 
nor has it been possible to obtain acorns for propagation Tucker’s specimen 
closely resembles X Quercus Ganden, but is essentially glabrous. The status of 
this oak should be determined by additional field studies and by experimental 
methods If it should be demonstrated that it is a hybrid, as suggested above/ 
it could hardly be included m the present concept of XQuercus Ganden 
unless that concept be enlarged and Quercus agnfoha var oxyadenia be re¬ 
duced to synonomy under Quercus agrifolia 

Cultural Studies 

Because of the practical difficulties involved in making experimental crosses 
in the field we have not attempted to produce X Quercus Ganden by hybridis¬ 
ing Quercus Kelloggn and Quercus agnfolta var ozyadenta We have, how¬ 
ever, been able to observe the behavior of seedlings of X Quercus Ganden 
and feel that they have yielded sufficient data to justify our conclusion that 
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the tree is a hybrid between Quercus Kelloggn and Quercus agnfoha var 
ozyadema* 

In October, 1939, Mr Everett and I hand-picked over 400 acorns from the 
Type Tree of X Quercus Ganderi (Herb No 9543, Prop No 3555), and 11 
acorns from a second tree in the same region ( Herb No . 9542, Prop . No 3554 ). 
These acorns were subsequently planted in our lathhouse, where by April, 
1940, there were 311 seedlings of the former and 8 of the latter In contrast to 
the seedlings of X Quercus morehus , grown previously, these were remarkably 
vigorous and attained average heights of over 30 cm the first season 

Plantings of 189 seedlings (random selections) of the Gander Oak ( Prop 
No 3555) were made in the Garden on March 10,1941 Only 61 of these sur¬ 
vived to Octobei, 1942 This unusually high loss can be accounted for m part 
because at that time the Botanic Garden Nursery was moved and it was neces¬ 
sary to dig the seedlings and hold them for considerable time before planting 
The remainder of the seedlings of this same lot wei e lined out in nursery rows 
where over 50 are still alive In the same nursery rows are 5 seedlings of Prop 
No 3554 These seedlings in the Garden and m the nursery rows now show 
the usual intergradation of characters displayed when seeds of a hybrid are 
propagated Those seedlings closely resembling Quercus Kellogg%% are now 
few m number, for, under our conditions, that species has always been diffi¬ 
cult to grow The rest of the seedlings now alive represent, several typical 
Quercus agnfoha var oxyadenm, a large number of forms very much like the 
original X Quercus Ganderi f and many of varying characteristics Some have 
the leaf shapes nearly like Quercus Kellogyn, but are exceptionally pubescent 
Others are like Quercus agnfoha var oxyadema, but are glabrous Still others 
have numerous intermediate leaf chaiacters and are even more unbke either 
of the parent species of the original cross It will be many years before acorns 
are produced by these seedlings, but they will likely show an almost continu¬ 
ous senes of variations between the slender foim produced by the one parent 
and the thick form by the other It is also probable that some of these seedlings 
will require two seasons to mature acorns while others should do so m a single 
season 

X Quercus Gandert may eventually prove of some merit for horticulture, 
for it has many of the fine features of Quercus KeUoggu, plus semi-evergreen 
foliage, a vigorous growth rate and hardiness at low elevations Acorns gath¬ 
ered from some of the wild trees could be grown m the nursery for two or three 
years, so that selections of outstanding horticultural types could be made 
before making permanent plantings 

The accompanying drawings on Plates 18 and 19 of Quercus Kdloggti, 
agnfoha var ozyadenta, Garden and the nursery seedlings grown from the 
latter were prepared from tracings (except the drawings of the acorns) It is 
hoped that they will convey to the reader not only the characteristics of the 
parental species and the original hybrid, but also the great variation exhibited 
by the seedlings 
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DISTRIBUTION OF HERBARIUM SPECIMENS 

Specimens referred to in tlie text and in the figure* are all on deposit in Bancho Santa 
Ana Botanic Garden Herbarium with the exception of the two specimens br F F Gander 
and the one by M V Djood, which are in the San Diego Museum of Natural History Her¬ 
barium Duplicates of our collections of X Queroua Oanderi have been distributed as follows * 

California Academy of Sciences, San Francisco, California No* 9488, 9487 , 9488 , 9489 , 
98S9,954$, 

Dudley Herbarium, Stanford University, California Nos 948$, 9487, 9488, 9489, 9689, 
984S, 9648, 

Field Museum of Natural History, Chicago, Illinois No 9641, 

Los Angeles Museum, Los Angeles, Califorma No 9648, 

Missouri Botanical Garden, St Louis, Missouri No 9643, 

New York Botanical Garden, New York City, NY No 9548, 

Philadelphia Academy of Natural Sciences, Philadelphia, Penna No 964$, 

Pomona College, Claremont, California No 9648, 

San Diego Museum of Natural History, San Diego, California A os 9 481, 9487, 9488, 
9489 , 9689 , $648, 

United States National Herbarium, Washington, D C Nos 9183, 9488, 964 ?, 

University of Arizona, Tucson, Ansona No 9t>43, 

University of California, Berkeley, California Nos . 9488, 9487, 9488, 9489, 9689, 9543, 
University of California, Los Angeles, California Nos 948$, 9643, 

University of Colorado, Boulder, Colorado No 9643 , 

University of Montana, Missoula, Montana No 9541, 

University of Washington, Seattle, Washington No 954$ 



EXPLANATION OF PLATES 



PLATE 18 


Figs 1-24 Loaves of seedlings of X Quereua Oanderi C B Wolf, collected 
from Botanic Garden plantings and nursery rows, January 18, 1948, Prop 
No $SBB (grown from acorns taken from Type Tree). 

Figs 1-7 From seedlings most nearly like Querous KellopgiL 

Figs 8-15 From seedlings most nearly like Quercu* agrtfoUa var. owya- 
denta. 

Figs 16-24 From seedlings most nearly like X Quoreuo Oondert and inter 
modi Ate forms 
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PLATE 19 


Figs 1—10 Quereua Kelloggii Newb 

Figs 11-18 Querous agrtfolta vor oxyadema (Torr ) J T Howell 
Figs 19-30 X Qucreus Gandert C 13 Wolf 

Fig 1 C B Wolf, Herb No 8488 (wild) 

Fig 2 J T Howell, Herb No. €88 (wild) 

Figs 3 and 4 C B Wolf, Herb No 8998 (wild) 

Fig 5 0 Wolf and B D Stark, Herb No 5488 (wild). 

Fig (> V C Kvnrett, Herb No 6081 (nurBory seedlings of Prop No 1981) 
Fig 7 C B Wolf, Herb No 5572 (nursery seedlings of Prop No 1951) 

Fig SBC Everett, Herb No 6078 (nursery soedlings of Prop No 1952) 
Fig 9 B I) Stark, Herb No 798 (acorn, wild) 

Fig JO F B Wolf, Herb No 2488 (acorn, wild) 

Fig J1 J T llowtV, Herb No 600 (wild) 

Fig U B 1) Stark , Herb No 5552 (wild) 

Fig 13 I Z Wtggms and J W Gillespie, No 4058 (wild) 

Fig 14 B D Stark, Herb No 8552 (wild) 

Fig 15 1 L Wiggins and J W Gillespie, No 4051 (acorn, wild) 

Fig 16 B 7) Stark, Herb No 5552 (acorn, wild) 

Figa 17 and 18 P C Everett, Herb No 6074 (nursery seedlings of Pi op 
No 2096) 

Fig 19 C B Wolf Herb No 9489 (wild, as are also nos 20*30) 

Fig 20 C B 1} olf and l> C Evfntt,Hetb No 9488 

Fig 21 r It Wolf and!* C Everett, Herb No 9541 (Type) 

Figs 22 and 22 C B JVolf and P C Everett, Herb No 954$ (acorns from 
the Typo) 

Fig 24 PC Everett, Herb No 9529 (young acorn) 

Fig 25 C B Wolf, Herb No 9488 

Fig 20 T B Wolf, Herb No 9 489 

Fig 27 C B n olf and P C Everett, Herb No 9542 

Fig 28 C B Wolf and P G Everett, Herb No 9548 (Type) 

Fig 29 € B Wolf and P C Everett , Herb No 9487 . 

Fig 30 C B Wolf and P C Everett, Herb No 9542 
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T he taxonomist frequently finds that it is necessary to study not only 
those represenstatives of a genus that occur within a circumscribed area in 
which he is interested, but numerous other species from contiguous regions as 
well This necessity became apparent at once when 1 attempted to construct a 
key to the species of Drymarta known to occur within tbe limits of the Sonoran 
Desert, for the relationships of several of the desert species were obviously 
with forms growing in the mountains nearby, or in the drier parts of New 
Mexico, Texas, and northern Mexico As these dose relatives were studied, still 
others had to be taken into account until eighteen entities entered into the 
problem Of this number, only four or five actually grow within the desert, 
but it seemed desirable to present the total results of the study rather than 
to restrict the paper to a treatment of those species which occur regularly m 
the desert. 

Willdenow recognised four species, three of them new, when he set up the 
genus Drymarta in 1819 (in R. and S. Syst Veg 5 406,1819), and based the 
new genus on Holosteum eordatum Linn, Five years later DeCandolle (Prodr. 
1 • 395,1924) listed five species, tbe fifth having been described by Humboldt, 
Bonplimd, and Eunth in 1823 (Nov. Gen et Sp 6 17-21, pi 515-516, 1823). 
Since that time there has been a steady increase in the number of species recog¬ 
nised in the genus, At present, one hundred nine specific and varietal names 
have been applied in Drymarta. It is probable that a thorough investigation 
of the genus would require reduction of certain combinations and the de¬ 
scription of other forms not as yet recognised 
Most of the species and varieties of Drymarta occur m Mexico and the west- 
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era part of South America Sixty-four, exclusive of the new entities proposed 
here, have been described from North America, about thirty from South 
America, several from the West Indies and Central America, one species is 
nearly cosmopolitan m the tropics, and one occurs in Australia Over fifty 
specieB havetieeu recoided from Mexico 

The genus includes both annual and perennial herbs, the latter sometimes 
slightly suffruteseent at the base Most species are cleaily annual or perennial, 
with little or no tendency foi the annuals to persist beyond a single growing 
season But occasionally a plant of an annual species may, under paiticularly 
favorable conditions, become a biennial or short-lived perennial 
The species vary m habit fiom prostrate, through procumbent and ascend¬ 
ing, to strictly elect plants The stems may be simple, unbrauclied, or pro¬ 
fusely branched from either the base or in the upper part of the plant The 
stems and branches are slender, often nearly filifoim in such species as 1) 
tenella, D debits, and D ♦ eannata The internodes may be lathei short, as in 
D crasnfolta , with the leaves exceeding the internodes and forming dense 
mats, or they may be gieatly elongated and much surpassing the leaves, as 
inthecloseh related 1) holoste<nde\ The herbage is pubescent m some species, 
glabrous 01 glabrate in others The pubescence may be glandular or non- 
glandular in different species 

The leaves are useful m separating the genus into two mam gioups, one 
of which possesses leaves that are ovate, cordate, or broadly elliptic and from 
half as wide as long to distinctly broader than Jong The other group has leaves 
that are linear, filiform, or narrowh oblong or subulate These leaves show 
little tendency towaid an elliptic outline and arc always several times as long 
as broad A few species have fleshy or leathery leaves, but most of them have 
thin, herbaceous leaves of delicate texture 
The arrangement of the flowers in the inflorescence is racemose or cymose 
The former arrangement is found m D holosteo%des f C ermsifolux , and D 
packyphylla In these species the flowers appear to be in dense clusters in 
the axils of most leaies and at oz near the apices of the branches Examination 
of this arrangement reveals that the flowers are borne in a short raceme, each 
flower subtended by a small, scarious bract The minute bracts nearly conceal 
the rachis Such racemes are axillary to the larger leaves of the fascicles 
formed at each node In other species studied the inflorescence is cymose A 
schematic representation of this type of inflorescence as exhibited by most of 
the annual species of Drymana is shown m PI 20, fig 1, and a diagram of 
the inflorescence of D spergnloides is shown in fig 2 In the latter figure, the 
small, aolidlv inked circles represent abortive flowers 
Floral characters useful in differentiating species of Drymana include the 
shape, length, comparative length and width, venation, and texture of the 
sepals, the shape, depth of the lohmg, length as compared with the length of 
other floral structures, and the presence or absence of appendages between 
the mam lobes of the petals, and the comparative length of claw and blade 
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of the petals Flowers of comparable age must be selected m making these 
comparisons, however, for the petals are persistent and the mature capsules 
are usually much longer than the ovary at authesis 

The aestivation of the sepals is, in all cases examined, cochlear, a modifica¬ 
tion of the imbricate pattern In this type of sepal arrangement one sepal 
is wholly outside the others, one has both margins overlapped by adjacent 
sepals, and of the other three each has one margin overlapped by an adjacent 
sepal and the other margin overlapping that of its neighbor The outermost, 
exposed sepal is on the abaxial side of the calyx, while the one with both mar¬ 
gins covered is on or near the adaxial side The margins that aie covered by 
the edges of adjacent sepals are almost always more broadly scanous-winged 
than the exposed margins (PI 20, fig 3) This does not hold m the ease of 
D cantata and its variety, for in these plants the thicker, herbaceous part 
of the sepa’s is reduced to a narrow midrib and the sepals are nearly or quite 
symmetrical 

All species studied have stamens that are slightly dilated at the base to form 
a shallow, connate cup 

It is doubtful that there is any value in trying to differentiate between 
species with “htipitate” and “sessile” o\ aries, for all species examined had 
the ovaries elevated to some degree on a slender, short stipe Though short, 
this stipe was distinctly demonstrable in every case 

The seeds are so small that definitive meaBUiements are difficult to make 
Differences in the depth of the notch adjacent to the hilum, the sculpturing 
of the surface, the over-all pattern of the surface markings, and sometimes 
the color of the seeds can be used to advantage The seeds of D vuscoia are 
striking m that they are smooth and pale cream or pale buff instead of tes¬ 
sellated, munculate, or tubereulate and dark colored as the seeds of most other 
species are 

During the course of this study the material of Vrymana at the California 
Academy of Sciences, in the herbarium of the University of California, and 
in the Dudley Herbarium at Stanford University has been available con¬ 
stantly The types of a number of species were studied, notes taken, and photo¬ 
graphs of them made during a visit to the herbarium of the Royal Botanic 
Garden at Kew, Surrey, and to the Gray Herbarium of Harvard University 
in 1937 These notes and photographs were valuable aids in determining 
specific limits The type specimens of Brandegee's species, deposited in the 
herbarium of the University of California, and an isotype of D depressa 
Greene, m the herbarium of the California Academy of Sciences, clarified the 
status of several poorly known species My sincere thanks are due, and gladly 
given, to Miss Alice Eastwood for permitting me to borrow material from the 
herbarium of the California Academy of Sciences Appreciation is hereby 
expressed, also, to Dr Herbert L Mason, of the University of California, 
to Mr A D Cotton, Keeper of the Herbarium of the Royal Botanic Garden, 
Kew, England, and to Dr M. L Fernald, of the Grav Herbarium at Harvard 
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University, for the privilege of studying material and types deposited in the 
herbaria under their supervision 

In citing specimens, the herbaria in which the specimens are deposited are 


indicated by the following abbreviations 

California Academy of Sciences . * . CA 

Dudley Herbarium, Stanford University . D 

Gray Herbarium, Harvard University G 

Royal Botanic Garden, Kew, England „ K 

University of California at Berkeley UC 


Taxonomic Treatment 

Drymaria Willd inR andS 
Syat Yeg 6 406,1819 

Annual or perennial plants with slender, prostrate, decumbent, ascending, 
erect or scrambling stems Branches simple or profusely branched, sparsely 
to densely foliate Leaves linear, subulate, elliptic, ovate, oi cordate, thin and 
herbaceous or thick and fleshy or leathery, glabrous or pubescent, glandular 
or eglandular, stipules usually present, subulate or linear, persistent or fuga¬ 
cious Flowers small, in cymes or racemes, sessile or pedicellate, sepals 5, 
1-3-nerved, similar or slightly dissimilar, the middle portion herbaceous and 
often puberulent or grandular, one or both of the margins scarious-u inged, 
petals (in ours) deeply cleft, m some species bearing additional narrow ap¬ 
pendages near base of the cleft, stamens 5, the filaments slightly dilated and 
connate at the base; anthers ovate, much shorter than the filaments Style 
slender, from much shorter than, to about equal to, the ovary, stigma 3-lobed 
or 3-cleft, the lobes shorter or longer than the style Capsule ovoid to sub- 
globose, longitudinally dehiscent, mostly 3-valved, 1-celled Seeds obovoid 
to obovoid-remform, variously sculptured, most dark brown, dull or slightly 
shining. 

Type species —Holosfeum e or datum Linn 

Key to the Species 

Leaves about as broad as, or broader than long 

Flowers in short, crowded, umbel-like racemes, leaves leathery or fleshv, often glan 
onus, plants mostly prostrate or decumbent 
Stamens equaling or surpassing the ovary at anthesis, style one fourth as long 
as, or equaling, the ovary, petals with 4-6 appendages near base of inner 
margins of main lobes 

Herbage somewhat puborulent, scarcely glaucous, petals 2-3 5 min long, 
about equaling the sepals, style 14-16 mm long, internodes ex 
ceedlng the loaves 1 D holotteoidtig 

Herbage glabrous, conspicuously glaucous, petals 2-2 2 mm long, shorter 
than the sepals, style 0 6-0 8 mm long, internodes mostly shorter 
than the leaves 2 J> crawfolia 

Stamens about half as long as the ovary at anthesis, style less than one fifth aa 
long as the ovarv, petals with only one appendage at base of each main 
lol»e ^ . 3 V paehyphyUa 
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Flowers in cymes, leaves thin, not fleshy nor leathery, rarely glaucous, plants mainly 
erect or ascending 

Sepals strongly carinate, the herbaceous mid portion narrowly linear 

Claws of petals half as long as, and gradually widening to, the blade, petals 
slightly exceeding the sepals, plant annual * . 4 V oannata* 

Claws of petals very short, less than one sixth as long as, and flaring abruptly 
to, the limb, petals often twice as long as the sepals, plants peren 
nial 4a 27. oartnata var perenat* 

Sepals not carinate, subequal, the herbaceous mid portion elliptic 
Petals surpassing the sepals, sepals not strongly ribbed 

Sepals oblong elliptic or narrowly oblanceolate, obtuse at the apex, petals 
5-6 5 mm long, pubescence of short hairs 0 4 mm long or less 
Plants perennial, leaves shallowly cordate, sepals glabrous or spar 
ingly hairy near base 5 27 polystachya* 

Plants annual, leaves truncate or broadly cuneate at the base, sepals 
copiously glandular pubernlent on lower two thirds 

5a 2? polystachya var diffusa* 
Sepals broadly ovate, acute at the apex, petals 3 8-4.5 mm long, pubes 
cence of crinkled, spreading hairs to 1 mm long 6 D debilis 
Petals shorter than the sepals, sepals strongly 3 ribbed 7 17 Tendlen 

Leaves linear or narrowly oblong, several times as long as broad 

Herbage heavily viscid puberulent throughout, seeds smooth, not tessellate nor murlcu 
late 8 27 vtscosa 

Herbage viscid-puberuleut only on pedicels and sepals, or glabrous, seeds tessellate, 
muriculate, or otherwise roughened 
Petals fimbriate appendaged. 

Herbaceous part of sepals obtuse, glabrous, stigmas subsessile, petals with 
1 lobe at base of each main lobe, leaves pseudo verticillate 

9 D spergulotdes 

Herbaceous part of sepals acute, glandular puberulent, stigmas not subsea 
Bile, petals with 2-4 appendages at base of each main lobe, leaves 
not pseudo-verticillate 

Petals 6 mm long, much exceeding the sepals, appendages long, slender, 
nearly equaling the main lobes, leaves narrowly elliptic 

10 27 arenanotdes 

Petals 4 nun long, barely exceeding the sepals, appendages oblong, half 
to two thirds as long as the main lobes, leaves narrowly linear 

11 D pemnaulan* 

Petals merely bifid, without appendages along inner margins of main lobes 
Petals slightly exceeding the sepals, plants puberulent. 

Herbaceous part of sepals obtuse, leaves mostly 5 mm long or less, claws 
of petals narrow, naked 18 27 Johnetonii 

Herbaceous part of sepals acute, leaves mostly over 10 mm long, claws 
of petals broadly winged,as wide as the limb 13 Z7 effusa* 

Petals shorter than the sepals, plants glabrous, or base of sepals and upper 
parts of internodes sparsely puberulent 
Stems erect, branching abovej leaves narrowly linear, 1 mm wide or less, 
seeds minutely but sharply muriculate 
Sepals aeute, herbage glabrous * 14 17 tenella 

Sepals acuminate, upper parts of mtemodea and bases of sepals 
puberulent 14a 27 tenella var nodosa 

Stems decumbent or spreading, branched from the base, leaves oblong, to 
3 mm. wide, seeds tessellate with low, rounded bosses. 

10 Z7 depress* 
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1 . Drym&ria holortooidea Benth Bot Voy Solph 16,1844 
(Plate 20, fig» 4-12) 

Vrymana Veatchh Ouiuun, Proc Calif Acad. Sci. (II), 1 227,1828 
Uollugophytum holasteoide* M £ Jonxs, Extract from Contr* West Bot 18 85,1933 

Annual, with slender, spreading, decumbent or prostrate stems 4-40 cm 
long, some of them often stolon-like and forming secondary rosettes at rooted 
nodes, internodes 2-10 cm long, mostly conspicuously exceeding the leaves, 
spread ingly puberulent and somewhat glandular, older stems glabrate, stip¬ 
ules lacking or represented by narrow scanous wing between bases of a leaf- 
pair, leaves mostly m fascicles of 4-6 at each node, blades spatulate*elhptic, 
3-7 mm wide, 4-12 mm long, somewhat fleshy or leathery, faintly 3-nrned 
beneath, glabrous or sparsely puberulent near the base, lightly glaucous, on 
slender petioles 2-10 mm long, flowers in dense, short racemes in axils of 
most leaves, each flower subtended by a narrow, ovate, hyaline bract about 
1 mm long, pedicels slender, 3-9 mm long, glandular-puberulent, sepals obo- 
vate, obtuse or rounded at the apex, 3-3 6 mm long, the middle portion 
herbaceous, glandular-puberulent at the base, glabrous and faintly glaucous 
above, the scanous margins conspicuous, petals persistent, about equaling the 
sepals, 2 8-3 2 mm long, white, bifid about half way to the base and bearing 
2-4 narrow segments near the base of inner margin of each mam lobe, the claw 
short, broad, somewhat erosulate, stamens about equaling the petals, nearly 
twice as long as the ovary, filaments slightly dilated at the base; ovary about 
1 5 mm high, style equaling the ovary, capsule broadly ovoid, 1 5-2 mm 
high, seeds obovoid-reniform, 0 6-0 8 mm long, dark brown to black, dull, 
minutely rounded-tuberculate m longitudinal lines 

Type locality .—“Cape San Lucas,” Baja California, Mexico 

Distribution ;—Sandy areas from tM vicinity of Calmalli to La Paz, and 
possibly to Cape San Lucas, Cedros Island, Magdalena Island, Tiburon 
Island, Mexico 

Specimen* examined —Magdalena Bay, Binds, 1841, (K, type This is the only specimen 
of D. holosteoidcs in the Kew Herbarium collected on the Voyage of the “Sulphur,” and in 
spite of the statement in Bentham’s publication to the effect that the plant was obtained at 
“Cape San Lucas” the type locality is probably Magdalena Bay, on Magdalena Island) 
Madgalena Bay, Brandegee, March 1889, (UC), Bryant, 1888, (UC, type of D Veatohii), 
hills east of Calmalli, Pwpus 161, (D, UC), rocky hillside 4 miles east of San Ignacio, 
Wiggins 7898 , (D, UC); 2 miles west of San Ignacio, Seed 6166, (D) , Coyote Bay, Con 
cepcidn Bay, Johnston 4178, (CA), Gentry 4089 , (D), Concepcion Bay, Bhreve 7096, (I>), 
5 miles south of head of Coneepcidn Bay, Wiggins 8466, (CA, D, UC), MuWge, Johnston 
8690, (CA) , San Luis Oonsales Bay, Johnston 8889, (CA) $ San Francisco Island, John¬ 
ston 8949, (CA), dry washes between Medano and Venaneio, Wiggins 6681, (D, UC), La 
Pas, Johnston 8048, (CA, UC), Brandegee, Feb, 2, 1890, (UC), Oedroe Island, Stewart 
48-49, (CA), Willard’s Point, Tiburdn Island, Sonora, Johnston 4868, {CA, H, UC) 

A long-standing confusion concerning the identity of this species and the 
closely related D crasstfohu was cleared up by Brandegee (Zoe 2 > 66-70 
1891). 
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The petals in D. holosteoid-es tan mom pronouncedly fimbriate at the base 
of the sinus than they are in D crassifolta, and the style is nearly or quite 
as long as the ovary in holosteoides, but only half as long in D crassifolia 
The densely matted habit of crasstfdha is the most readily observed character 
for separating the two species 

2 Drym&ria crassifolia Benth Bot Voy Sulph 16,1844 
(Plate 20, figs 20-26) 

Mollugophytumeramfoliim M E. Jones, Extract from Contr West. Bot 18.88 1988 
Prostrate, matted, glabrous and, glaucous perennial; stems profusely 
branched, 3-20 cm long, internodes 0 5-2 5 cm long, mostly obscured by the 
numerous, fasciculate leaves, stipules as in D holosteoides, petioles slender, 
3-9 mm long, leaf-blades broadly ovate, broadly rhombie-spatulate, or ellip¬ 
tic, mostly rounded at the apex and broadly cuneate at the base, 2 5-8 mm 
broad, 4-12 mm long, fleshy, glaucous, indistinctly 3-nerved beneath, flowero 
numerous in short duster-like racemes, pedicels 5-12 mm long; sepals slightly 
dissimilar, broadly elliptic, rounded, acutish, or faintly emarginate at the 
tip, 1 4-1 8 mm wide, 3-3 4 mm long, fleshy, glaucous, faintly \euied, petals 
2-3 mm long, bifid about to middle, usually with 2 short, rounded or truncate 
appendages at base of inner margin of each mam lobe, stamens 18-2 mm 
long, about equaling the ovary, style 0 4-0 6 mm long, about one-fourth as 
long as the ovary, the stigma-lobes minute, capsule ovoid, about equaling the 
sepals, seeds about 0 8 mm long, obovoid-remform, minutely reticulate m 
longitudinal lines, black, dull 
Type locality .—Cape San Lucas, Baja California, Mexico 
Distribution ■—Sandy soil and along washes, Cape Region, Baja California 
i Specimens examined --Cape San Eneas, Binds, 1841, (K, type), Cabo San Lncaa, 
Rhreve 7S58, (D), on beach lands, between the town of Cabo San Luca* and the end of 
the peninsula, Whitehead 90S, (D), seashore, Todos Santos, V B Jones 97046, (D, VC), 
San Joed del Cabo, Purpus 866, (UC), Anthony, Mar-June, 1897, (VC), Brandegee, Oct 
7,1890, and Nov, 1902, (VC). 

In commenting on D holosteoides, Johnston wrote (Proc Calif Acad Sci 
IV 12 1024 1924), “Drymana crassifolia is a very closely related form 
known only from San Jos6 del Cabo, and with little more than its perennial 
habit to distinguish it ” It seems to me that the heavily glaucous herbage, the 
shorter stamens, the shorter petals with less strongly fimbriate appendages, 
the shorter mtemodes and matted habit, are characters of sufficient magni¬ 
tude to warrant retaining D crassifolia as a distinct species Further Arid 
work may bring to light additional localities m which it grows 

3 Drymaria paobyphylla Wooton and Standley, Contr U S 
Nat Herb 16 121,1913 
(Plate 80, fig* 18-18) 

Annual, with slender, spreading, prostrate stems 3-16 cm long, the inter- 
nodes 2-12 cm long, much surpassing the leaves, which often are confined 
to terminal tufts; leaves mostly pseudoverticillate m 4’s, the bases of each 
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pair connate in a narrow, seanous membrane, petioles slender, 5-7 mm long, 
blades broadly elliptic, rhombic-ovate, or broadly ovate, 3-11 mm wide, 
5-14 mm long, somewhat fleshy, green or faintly glaucous, indistinctly 3- 
nerved; flowers m small, racemose clusters, about 3-15 flowers on each short 
rachis, oath subtended by a narrowly ovate, hyaline bract 1 5-2 nun long; 
pedicels 1-4 mm long, sepals broadly ovate, 1 5-2 mm wide, 2 5-3 mm long, 
rounded at the apex, gieen and herbaceous, with membranous, white margins 
about 0 2 mm wide, petals about equaling or slightly shorter than the sepals, 
bifid one-tlurd of way to base, each lobe bearing a broad, blunt appendage 
half as long as itself near the base of the inner margin, stamens 1-12 mm 
long, half as long as the ovary, style 0 2 mm long, the stigmas scarcely 
longer, capsule broadly ovoid to subglobose, about equaling the sepals, yel¬ 
lowish to pale brown, seeds 0 6-0 8 mm long, minutely graimlar-tessellate, 
dark brown, dull 

Type locality —On the plains south of the White Rands, Dona Ana County, 
New Mexico 

Distribution —Sandy soil, southeastern Arizona, through New Mexico to 
western Texas and in adjacent Mexico. 

Specimen* examined —Amonft Ghiricahua Mta , M E Jones, Sept 22, 1931, (D, UC) 
New Mexico plains south of the White Sands, Dofla Ana Co , Wooton 405 , (D, UC, iso 
types) Mexico TorreAn, Ooahuila, Purpns 472, 1903, (UC), Flhpmas, Coahuila, Purpv* 
494S, (UC) 

This is the species that Sereno Watson (Proc Am Acad 17 329 1882} 
listed from Coahuila as D crasstfolia 

4 Drymaria oarinata Brandegee, Zoe 2 70,1891 
(Plate 20, figs. 27-31) 

Annual, with erect or ascending, weak, slender stems and glabrous herbage 
(sparsely puberulent in the variety), stipules narrowly subulate, 2-4 mm 
long, white, subpersistent, leaves broadly ovate, the blades 14-16 mm long, 
5-18 mm wide, apiculate, from broadly cuneate to shallowly cordate at the 
base, thin, finely but distinctly 3-veined, bright green above, slightly paler 
beneath, petioles half as long as the blades to equaling them, inflorescence 
loosely eymose, peduncles and pedicels filiform, pedicels 2-8 mm long, each 
subtended by an ovate, acute, scarious bract 1-1 5 mm long, sepals broadly 
ovate-lanceolate, strongly incurved, bluntly carinate, 2-2 5 mm long, the 
green midvein narrow, petals 1 5-2 5 mm long, bifid two-thirds of way to 
base, the lobes lanceolate to narrowly spatulate, entire or faintly emar- 
ginate, devoid of marginal appendages, the claw narrow, stamens about 
equaling or slightly exceeding the sepals, filaments linear, ovary 1-1 2 mm 
high, short-stipitate; capsule subglobose, about equaling the sepals, seeds 
obovate-reniform, 0 4-0 6 mm long, deep amber to light brown minutely 
tessellated 

Type locality ^-Sierra de la Laguna, Baja California, Mexico 

Distribution *—Mountains of southern Bajft California 
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Specimens examined ‘—Sierra de la Laguna, Brandegee SI, Jan 21, 1800, (UC, type), 
Laguna Mta, M E Jones $4193, (OA)j Sierra de la Truudad, Brandegee, Nor, 1908, 
(UC), Miraflores, Brandegee, Oct 14, 1800, (UC), El Taste, Brandegee, Sept 14, 1803, 
(UC), San Felipe, Burpus 488, 1901, (UQ), under overhanging rocks, sides and bottoms 
of wash 22 miles south of La Foe, Wxggtns 6610, (D) 

4a Drymara oarinata Brand var perennis, Wiggins, var nor 
(Plate SO, Agt 32-34) 

Ab D cannata typica radicibus perennibus, caulibus basim lignosis, nodis 
sparse minutissnneque seabernlosis, lobis petalorum latis curtisque differt 
Type specimen, deposited m the Dudley Herbarium, Stanford University, 
no 263280, was collected m humus on cliff of rocky canyon slope, in oak-pine 
forest, La Laguna, Sierra de la Laguna, alt. 6000 feet, Baja California, 
Mexico, H 8 Gentry 4415, March 25,1939 

Additional specimen examined —Sierra de San Francisqnito, Brandegee, 
March 10,1892, (UC) 

There is a clearcut and constant difference between the shape and size of 
the petals of the variety perenms and of those of the typical animal form 
(PI 20, figs 30, 32-34) The lobes of the former are distinctly broader m 
comparison with the length, are practically the same width from base to tip, 
and are more nearly parallel than are those of V cannata In perenms, the 
claw is shorter and broader, and flares more abruptly to the blade than in 
the typical material 

3 Drymaria polystachya Brandegee, Zoe 2 70, 1891 
(Plate 21, figs 2-5) 

Perennial from a gnarled or tortuous, woody root, stems slender, spread¬ 
ing to ascending, 1-3 dm long, freely branched, sparingly to moderately 
pilosulous or glabrate, herbage pubescent and slightly glandular, stipules 
linear-subulate, 1-2 mm long, leaf-blades broadly cordate, 6-20 mm wide, 
6-15 mm. long, the apex abruptly short-acnminate or acute, subsessile or on 
petioles 2-7 mm long, inflorescence of terminal and subterminal cjmules, 
peduncles slender, 1-8 <an long, a pair of narrowly ovate, scarious bracts 
16-2 2 mm long at each node of the inflorescence, pedicels subfihform, 
0 6-2 cm long, sepals subequs), oblong-elliptic, 15-1 7 mm wide, 4 5-5 5 mm 
long, obtuse or rounded and erosulate at the apex, the broad greenish central 
portion glabrous or sparingly puberulent, faintly 3-nerved, the margins 
scarious; petals bifid about to the middle, 5 5-6 5 mm long, devoid of append¬ 
ages, the claws narrow, about 2 mm long, naked, stamens about 3 mm long, 
ovary ovoid, nearly equaling the stamens, capsule 3 5-4 5 mm long, seeds 
obovoid-reniform, slightly compressed laterally, brown, finely tessellated in 
numerous longitudinal rows 

Type locality —Cliffs near San Jo §6 del Cabo, Baja California, Mexico 
Distribution: —Among rocks and on cliffs, southern Baja California 
Spteinens emmlned ■—8m> Jm 4 d«l Cabo, J iramiepee 8$, Mar, 14, IBM, (VO, type, V, 
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iwtype), Srandegee, March 10, ISOS, (UC), Qrahendbrfer, March, 1800, (CO); Sierra 
de hi Trinidad, Brandegee, Nov., 1008, (CO). 

Brandegee described the leaves os “ . 1 cm or Issb broad, % cm long, on 
petioles of nearly the same length.” However, most of the leaves are sub- 
sessile or on petioles only 2-3 nun. long 

The date on the type in the herbarium of the University of California reads 
“March 14, 1890,” and the label bears the number “35 ” A specimen m the 
Dudley Herbarium also bears the number “35,” but is dated, “March 24, 
1890 ” It is not clear whether the discrepancy in the dates on the two speci¬ 
mens is a clerical error made m copying the labels, or two separate collections 
are involved I am inclined toward the former explanation No mention of 
the habitat is made on either label, so one must rely solely upon Brandegee’s 
statement m the original publication for the information that the plant grew 
on “cliffs” near San Jos6 del Cabo. 

5a Drymaria polystaohya Brand var. diffusa (Bose) Wiggins, comb nov 

(Plato 21, figs 6-8) 

Dryvuina diffusa Hose, Contr IT 6 Nat Herb 1*130 pi. if, 1802 

Annual, with weak, Bpreadingly-ascending stems, glandulai-puberulent 
throughout, leaves with very slender petioles 4-10 mm long, the blades 
3-10 mm wide, 3-8 mm long, truncate or broadly cuneate at the base, sepals 
narrowly obianceolate, about 3 5 mm long, petals 4 5-5 mm long, otherwise- 
as m the typical form of the species. 

Type locality :—Carmen Island, Baja California, Mexico 

Distribution: —Known only from Carmen Island and the mainland of Baja 
California immediately adjacent. 

Specimens examined —Carmen Island, Palmer 819, Nov 1-7, 1800, (UO, 2 isotypes), 
shady talus slope under basaltic eliffs, above Panto Escondido, Sierra Glgantn, alt 8000 
♦o 3000 feet, Gentry 8781, (UC) 

6. Drymaria debilis Brandegee, Froo Calif Acad. Sci II 2.181,1889 

(Plate 21, figs 0,10) 

Annual, stems subflhform, weak, spreading-ascending or seandent, 1-2.5 
dm long, sparingly pilosulous, the internodes 3-4.5 cm long; stipules linear- 
subulate, somewhat tortuous, 1-15 mm. long, petioles slender, 2-10 mm long, 
pilosulous, leaf-blades broadly ovate, 3-10 mm long and wide, acute or 
abruptly short-acuminate at the apex, abruptly and broadly cuneate or trun¬ 
cate at the base, sparingly pilosulous on both sides or glabrste above; in¬ 
florescence loosely cymose, pedicels filiform, 4-14 mm. long, sparsely pubes¬ 
cent, sepals 2.8-82 mm long, pilosulous, ovate-acuminate, or the scarioua 
wings obtnsish at the apex, faintly 3-nerved, petals 8,8-42 bud. long, bifid 
about to the middle, the lobes broadly spatulate, the claws narrow and naked, 
stamens about equaling the sepals, the fllamentas linear, flattened; capsule 
ovoid, nearly equaling the sepals, seeds reddish brown, oboveid-reniferm, 

0 6-08 mm. long, minutely tessellste in fine, longitudinal lines 
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Type locality: Purisima, Baja California, Mexico 

Distribution :—Known only from the type locality 

Speoimeni examined • —Purisima, Brandegee, Feb 19,1889, (UC, type) 

In general appearance D debihs closely resembles Z> cannata, but differs 
from that species in having acute, broader sepalB that are not at all carinate; 
more pronouncedly pilosulous herbage, and somewhat shorter petals The 
crinkled hairs of the pubescence are often 1-12 mm long, but there are very 
few glandular hairs mixed with the non-glandular ones The paucity of glands 
helps to separate I) debihs from D polystachya and its variety, diffusa 

7 Drymaria Fendlerl S Wats Proc Am Acad 17 328,1882 
(Plate 81, flgs 11-19) 

Drymaria Fendleri va r perennis M E Jones, Extract from Contr West Bot 18 66 .1083 

Erect or ascending annual (rarely biennial or perennial under favorable 
conditions) with glandular-puberulent herbage, steins slender, 1-3 5 dm 
long, internodes to 12 cm. long, stipules bifid into linear-subulate lobes 15-2 
mm long, persistent; leaves thin, broadly ovate or ovate-cordate, 4-15 mm 
long, 6-22 nun wide, acute or rounded but abruptly apiculate at the apex, 
truncate or shallowly cordate at the base, on slender petioles 2-7 nun long, 
the margins often ermkling on drying, inflorescence cymose, peduncles 
slender, 1-6 cm long, usually strongly glandular-puberulent, bearing a pair 
of ovate, scanouB bracts 2-2.5 mm long at the node, pedicels slender, 1-2 mm 
long, or some flowers subsessile in 2-5-flowered clusters, sepals lanceolate, 
1-14 mm wide, 4-6 mm long, strongly 3-nbbed, acute to acuminate, the cen¬ 
tral portion green, glandular-puberulent, marginal wings scanous, petals 
8 5-4 mm long, bifid about to the middle, the lobes hnear-epatulate, claws 
narrow and naked; stamens half as long aa the petals, capsule ovoid, 2-2 5mm 
high, 8-15-seeded; seeds obovoid-remform, 0 6-0 8 mm long, reddish brown, 
minutely tessellated in longitudinal rows 

Type locality :—“New Mexico ” 

Distribution. —Foothills and mountains, New Mexico and Arizona to cen¬ 
tral Mexico, and the Cape Region of Baja California 

Specimens examined ■— New Mexico without farther locality, Fendter 60, 1847, (G, 
type); Tlntrber 1073, («), 0 Wright m, 1851, (G) , La Oueata, Bigelow, 1858, (G); (all 
of the foregoing specimens are mounted on a single herbarium sheet, and all were cited by 
WatMn in hit original description) j Silver (Sty, S L Greene, Sept 14,1880, (UO), granite 
hillt, Kingston, Sierra County, Metcalfe 1S78, (CA), under junipers, mountain slope near 
San Jos4, Gan Miguel County, Borne by S6t7, (CA) Ariaona amid big boulders, Prescott, 
Bortwood iem, (CA) | near Prescott, Kneehe, Sept 1-5, 1989, (CA) Baja California, 
Mexico Cota Baueh, Laguna Mta^ 14 miles E. of Todoe Santos, M S donee S7060, (D, HO, 
isotypes of var. perenni* Jones) j Saueito, near Sierra Saa FraaciequMo, Brandegee, Oct 14, 
1888, (XTO) ; Sierra da, la Laguna, Brandegee, Jan. 81,1890, (UO), MiraJJoree, Brandegee, 
Oet. 14, 1890, (UC) | Arroyo Hondo, Sierra de la Laguna, Brandegee, Oct 28, 1898, (UC), 
Spa Felipe, Purge* 499, Jan^-Maireh, 1901, (UO) Sonora, Mexico* Saa Bernardo, Bio 
Mayo, Gentry 1SSS, (UO). 
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The specimens from Baja California are slightly more robust than those 
from Arizona and New Mexico, but m qualitative characters the southern 
and northern specimens are identical A careful search revealed no morpho¬ 
logical characters accompanying the perennial habit of Jones’ material, so his 
variety, T) Fendlcrx var perenma is reduced to synonomy under this species 

8 Drymaria viscosa 8 Wats ex Orcutt, West Am Sci 2 57, 

1886, nomen nudum Proc Am Acad 22 469, 1687 

-(Plate 21, figs, 20-57) 

Annual with prostrate or spreading branches, dichotomously branched 
steins 5-20 cm long, and glandular-puberulent leaves, pedicels, and sepals, 
mtemodes to 6 cm long, glabrous or sparsely glandular-puberulent, stipules 
filiform-subulate, 1-1 5 mm long, glandular, leaves often pseudo-verticillate, 
linear to hnear-oblanceolate, 1 5 mm wide or less, to 15 mm long, acute or 
obtuse at the apex, gradually narrowing to a slender petiole 1-3 mm long, 
inflorescence eymose, peduncles subflliform, to 3 5 cm long, pedicels 1-3 mm 
long or some flowers subsessile, sepals narrowly to broadly elliptic, 0 6-1 2 
mm wide, about 2 5 mm long, the green midrib ending m an excurrent apicu- 
lation slightly below the apex of the scanous, glabrous part, petals bifld 
about two-thirds of the way to the base, 2 mm long, the hnear-spatulate lobes 
and narrow claw naked, stamens about. 1 mm long, equaling the ovary, style 
half as long as the ovary, capsule broadly ovoid, nearly equaling the sepals, 
seeds obovoid-circmate, 0 6 mm high, pale cream, with light amber angles 
and dorsal band, smooth or slightly wrinkled, but not tessellate nor muncu- 
late, dull 

Type locality *—Socorro, northern Baja California, Mexico (Misspelled 
“Soeono” in the original publication) 

Distribution —In sandy soil from about 30° 20' N Lat (vicinity of San 
Qumtfn) southward to the Cape Region, Baja California 
Specimens examined —Rororro, Orcutt 1880, (6, type, D, UC, iso types) , Lagoon Head, 
Palmer 767 , March, 1889, (CA), Magdalena Island, Orewtt 81, March, 1917, (CA), Bran 
degee, March 18, 1889, (UC), mainland near Ascension Island, Anthony, April 17,1897, 
(UC), Calxnalli, Pur pus, Jan -March, 1898, (UC), along beach on sand dimes, 4 miles south 
of Guadalupe, Whitehead 880 , (D), sandy wash 27 4 miles south of Peso Alemftn, Wig gin $ 
7868, (D) j Ban Gregorio, Brands gee, Feb 1,1889, (D) 

The light colored, nearly or quite smooth seeds and the heavily viscid herb¬ 
age of this species are distinctive In general appearance the plant resembles 
Mollugo cenmna (L ) Sennge 

9 Drymaria sperguloides A Gray, Am Acad. Arts and Set 
Mem II 4:11,1849 
. (Plate 21, flgs 28-38) 

Mollugophytum sperguloides M £ Jones, Extract from Costf, West Bet, 18.85 1988 
Slender, erect, simple or dichotomously branched, glabrous annual 0 5-2 
dm high, leaves in fascicles of 4-4, pseudo-vertunllate, linear, 0 5-8 cm, long, 
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the stipules triangular-subulate, 1-1 5 bus long, scanous, flowers in terminal 
and subterminal cymules, on peduncles 0 5-2 5 cm long, pedicels subfiliform, 
1-5 mm long, sepals dissimilar, narrowly to broadly elliptic, 1-15 mm. wide, 
about 2 5 mm long, cuculate, 1-nerved, the apex rounded or obtuse, central 
green portion terminating slightly below the apex of the scanous margins, 
glabrous, petals 2-2 5 mm long, bifid about to the middle, 2 linear appendages 
two-thirds as long as the mam lobes arising at the bottom of the sinus, claw 
winged, nearly as broad as the blade, stamens about 1 mm long, three-fourths 
as long as the ovoid ovary, stigma-lobes subsessile, capsule broadly ovoid to 
subglobose, 3-5 mm long, exceeding the sepals, seeds obovoid-clrcinate, not 
compressed, 1-1 2 mm long, dark brown, dull, minutely rounded-tubereulate 
in longitudinal rows 

Type locality —“Valley of Santa F£ Creek in the mountains,” New Mexico 

Distribution —Mountain slopes and meadows, Arizona to western Texas 
and northern Chihuahua 

apmmcn* examined —New Mexico without further locality, Fcn&ler 66 , 1847, (6, 
type), C W right 867, (G, UO), Mo go Mu Moon tains, on or near west fork of Gila River, 
Socorro County, Metcalfe 849, (I?) Texas near Presidio del Norte, Parry, (G) Ansona* 
Patagonia Mts, Kearney and Peebles 10048 , (UC) . near San Francisco Mts, Fvlton 7808, 
(CA), Eastvicw, Rincon Mta , Blumer 8688, (I)), Barfoot Park, ChiTicaliua Mts, Blnmer 
1488, (D) Chihuahua, Mexico hilla and means near Guerrero, Prmgle (D) 

The label on the type sheet bears no locality other than “Novo-Mexieanae,” 
but the inscription “Dry maria spergulotdes n sp ” is in the handwriting of 
Asa Gray, and it is assumed that the more detailed locality data were obtained 
b> him from Fendler’s notes or through eoi respondence 

The large capsules and seeds are distinguishing characters The paeudo- 
verticillate arrangement of the leaves is sufficient, even m young plants, to 
separate it from D tenella and D effusa, both of which have linear leaves 
and a similar habit 

10 Drymaria aren&rioides Willd in Roem and Schult Syst 
Veg 5 406,1819 
(Plate 21, fig 39, Plate 22, fig. 1-8) 

Drymana frankentotdet H B K Nor Gen et 8p 6 21. pi SIS, 1823 

Prostrate, glandular-puberulent, canescent, short-lived perennial with pro¬ 
fusely branched steins 8-20 cm long, stipules subulate, 1-15 mm long, 
persistent, slightly glandular-puberulent; leaves more or less faseieulate, 
linear-lanceolate to narrowly elliptic, 1-2 5 mm wide, 5-15 mm long, granu- 
lar-puberulent and slightly canescent, acute, tapering gradually to a short, 
slender petiole 1-2 mm long, flowers axillary and in terminal, 1-3-flowered 
eymules, pedicels slender, 8-10 mm long, often deflexed in fruit, sepals dis¬ 
similar, narrowly lanceolate to ovate-lanceolate, 1-2 2 mm wide, 5-6 mm 
long, acute to short-acuminate, weakly 1-nerved, the margins scanous; petals 
5-6 5 mm long, divided into 6 lobes about to the middle, the mam, outer ones 
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1- 1,2 mm wide, the inner 4 in 2 pairs of filiform appendages slightly shorter 
than the mam lobes, stamens about 15 mm. long, equaling the ovary; style 
half as long as the ovary, capsule ovoid, 4-5 mm long; seeds orbicular-cir- 
crnate, slightly compressed laterally, with a pronounced, broad, dorsal groove 
and deep lateral depressions, uniformly and minutely granular-tessellate, 
dull, brown 

Type locality. —Pachuca, Mexico 

Distribution :—Northern Sonora and Chihuahua and southward into cen¬ 
tral Mexico 

Specimen* examined —Chihuahua- bills and plains near Chihuahua (City), Pringle 718, 
(TJO), Chihuahua, Purpus 1188, (TJC) Sonora gravelly slopes 90 miles south of Llano, 
Wigging 7886, (D), Shreve 7388, (D) , southern edge of oak belt 36 km south of Nogales, 
Fern* 8810, (D ), rocky benches, Nogales road, about 1 mile north of CumetiU, Abram* 
13178, (D) Hidalgo Ixmiquilpan, Purpus 483, Feb , 1905, (TIC) Zacatecas Purpus 133, 
1908, (UC) 

The filiform central lobes of the petals are surprisingly uniform m length, 
width, and point of insertion. There is a visible vascular strand, similar to 
those running to the mam lobes, leading to each pair of the appendages These 
bundles depart from the mam petal bundle just below the sinus 

The seeds are distinctive m that the tessellations are not arranged in rows, 
but form a low, close mosaic over the whole surface The broad, dorsally 
grooved bai k. and the tight coil of the embryo are noteworthy also 

11 Drymaria peninaularia Blake, Journ Wash Acad Sci 14.285,1924 

(Plate 92, figs 9-16) 

Prostrate, decumbent, or ascending annual, or sometimes persisting as a 
perennial, with many freely branched steins 0 5-2 dm long, herbage pale 
green or slightly glauceseent, glandular-hirtellous throughout, internodes 

2- 25 mm long, stipules scanous, undulate, entire, 0 6-0.8 mm long, leaves 
linear, somewhat fleshy, sessile, obtuse or rarely acute, lower ones 1-2 5 cm 
long, the upper rarely over 4 mm long, shorter than the internodes, flowers 
solitary m the axils from about the middle of the steins to the apex, pedicels 
2-12 mm long (m fruit), erect to strongly deflexed; sepals slightly dissimilar, 
narrow 1) to broadly ovate-oblong, 1-2 mm wide, 3 5-4 mm long at anthesis, 
4-4 5 mm, long in fruit, obtuse or rounded, obscurely 1- or 8-nerved, the cen¬ 
tral part green, herbaceous and glapdular-puberulent, the margins scanous, 
glabrous; petals white, 3 5-4 mm long, curved, so just equaling the sepals, 
4-5-fid nearly to the middle, the outer lobes broader and longer than the cen¬ 
tral ones, claws slightly dilated and erosulate near the base, nearly as broad 
as the lunb, stamens about two-thirds as long as the sepals, slightly surpassing 
the ovar,\, style and stigmatic lobes about equal, capsule ovoid, 3-4 mm. long; 
seeds round-remfom, plump, 0 7-0.9 mm long, fuscous, finely and bluntly 
tCMellate, the bosses near the base of the dorsal surface m longitudinal rows, 
not aligned elsewhere. 
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Type locality :—Cape Region, Baja California, Mexico. 

Distribution '—Known only from the Cape Region of Baja California, 
Mexico 

Specimens examined. Cape Region, Purpus its, (170, isotope), Cabo San Lucas, Bran 
degee SO, March 17,1892, (D, X7C), Brandegee, Nov, 1902, (UO), Canyon Salado, Purpus 
SS7, (XJC) , coast sooth at Pesciidero, Brandegee, Nov , 1902, (TJC), Arroyo Salado (Saa 
Joed del Cabo), Purpus 496, (UC) , El Taste, Brandegee, Sept 11, 1893, (tTC) , Cabo San 
Lucas, Johansen 641, (ft) 

The leaves are narrower and the upper ones more reduced in D pentnsvlarts 
than the? are in D arcnarimdes, with which the former was long identified 
The sepals of D arenarwtdes are more acute than they are in D pemnsularts, * 
and the appendages m the sinuses of the petals are longer and narrower in 
the former species than they are in the latter The seeds of the two apecieB 
are quite similar 

12 Drymana Johnatonll Wiggins, sp nov 

(Plate 22, figs. 17-21, 36) 

Plants annua gracilis, ramulis decumbentibus vel ascendentibus glauuia 
5-10 cm longis glanduloso-puberulentibus, stipulae subulatae 0 5-0 8 mm 
longae, folia opposita vel fasciculata hneana subcarnosa 2-5 mm longa sea* 
silia apicem obtusa vel rotundata, fiores axillaru solitarn, sepalis 2 2-2 5 mm 
longis ellipticis obtusis, margme membraneis, petahs semibifidis 2 5-3 mm 
longis albis nudis sepala vix superantibus, stamimbus ovarium vix superanti- 
bus, ovarium 1 mm altum, capsula anguste ovata 2 5-3 mm longa sepala 
vix aupeiantia; semina 2-5 nigra obovata minute granulo-munculata 0 6 mm 
longa 

Annual with freely branching, slender, decumbent or spreadnigiy ascend¬ 
ing stems 1-15 dm long and slightly fleshy, gtaucescent leaves, puberulent 
throughout with stout, short-stipitate, whitish glandular and simple hairs, 
mternodes 5-14 mm long, stipules subulate, scarious, 05-08 mm long, 
persistent, leaves opposite or the lower ones sometimes fasciculate, linear, 
slightly fleshy, 2-5 mm long, or basal ones up to 1 cm long, faintly 1-herved, 
sessile, rounded or obtuse at the apex, flowers axillary, solitary, pedicels 
slender, 1-2 mm. long at anthesu, 4-8 mm long m fruit, sepals herbaceous- 
fleshy, 2 2-2 5 mm long, elliptic, obtuse at the apex, the scarious, hyaline 
margins evident on the inner sepals and the covered edges of the outer sepals, 
petals white, bifid nearly to the middle, devoid of appendages, 2 5-8 mm 
long, slightly surpassing the sepals; stamens equaling or slightly surpassing 
the ovary, style 02 mm. long or less, much exceeded by the stigma-lobes, 
capsule narrowly ovoid, acute, 2 5-3 mm long, equaling the sepals or Blightly 
exceeding them, 2-5-seeded; seeds black, 06 mm long, obovoid-remform, 
minutely and uniformly granular-muriculate, dull 

Type in the herbarium of the California Academy of Sciences no 82814, 
collected in crevicee of rock on mesa near crest of island, the isthmus, lepiritn 
flanto Wand, Baja California, Mexico, Ivan M Johnston W78, May 31,1921 
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Only one plant was seen and the species has not been re-collected Johnston 
(Proc Calif Acad Soi [IV], 18 1023,1924) determined it, tentatively, as 
D arenarmdca and stated that the plant seemed ondesenbed He also said 
that the plant on the mainland of Baja California which had been called 
D arenanotdes was different, both from his Espintu Island plant and the 
material colled D arenanoides from eastern Mexico Subsequently S F Blake 
described the peninsula plant as D pemnsularut, but he did not have access 
to this material of Johnston’s 

I) Johnstorm closely resembles a depauperate plant of Z) pemnsularut, but 
differs from that species in having few leaves over 4-5 mm long, petals en¬ 
tirely devoid of appendages, and in having seeds that are less tightly circi- 
nate, ungrooved dorsally, and in being much more finely muriculate over the 
whole surface 

13 Dryuaria effusa A Gray, PI Wright 2 19,1853 
Slender annual 0 8-2 dm high, dichotomously branched above the second 
or third nodes, minutely puberulent, or the internodes becoming glabrate, 
internodes 2-4 em long, or the lowest slightly longer, stipules filiform- 
subulate, 1.5-2 2 mm long, entire, basal leaves obovate-spatulate, 15-3 mm 
wide, 3-10 mm long, rounded, broadly cuneate at the base, green, sparsely 
puberulent, on petioles 1-2 mm long, or subsessile, cauline leaves filiform 
or narrowly linear, sessile, 1-2 5 cm long, or the uppermost reduced, faintly 
1-nerved, minutely puberulent, flowers solitary m the axils of the upper 
leaves and of scanous, ovate bracts 0 5-15 mm long, pedicels filiform, 2-4 
mm long, sepals ovate, slightly dissimilar, 1 4—1 8 mm long, obtuse or rounded 
at the apex, inconspicuously 1-nerved, minutely but closely puberulent, the 
winged margins scanous, petals bifid almost to the center, 2-2 8 mm long, 
exceeding the sepals, devoid of appendages, claws narrow and naked, sta¬ 
mens about equaling the sepals, ovary 1 mm high, style 0 4-0 6 mm long, 
about equaled by the filiform stigma-lobes, seeds (immature) reddish brown, 
muriculate 

Type locality •—“Mountains east of Santa Cruz, Sonora ” 

Ihstnbuhon •—Mountains in Santa Cmz, Cochise, and Pima counties, An- 
zona, and southward into adjacent northern Sonora 
Spertmine eramnei — Sonora mountains east of Santa Crus, C Wright 869, Sept, 1851, 
(G, type) Ansona Baboeoman, Santa Orus County, Thurber 996, (G), Sonoita Valley, 
Xothroek 169, (G), “8 Arisona,” Lemmon 609, 1881, (G), Huacbuca Mountains, Price, 
Aug 14,1895, (D) 

14 Drymaria tenalla A Gray, Mem Am Acad II 4-12,1849 
(Plate 88, figs 88-27,84) 

Erect, slender annual 0 5-2 dm high, dichotomously branched above the 
second or third node, glabrous, or glandular puberulent in the variety; inter- 
nodes to 3 5 cm- long; basal leaves spatulate-obovate, 1-2 5 mm. long on pedi¬ 
cels of equal length; cauline leaves linear, sessile, 8-15 mm. long, scute, m- 
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conspicuously 1-nerved, glabrous, stipules white, scarious, linear-subulate, 

1 mm long or less, erect, flowers short-pedicellate or subsessile iu the axils 
or terminal on slender peduncles 5-10 mm long, sepals ovate-lanceolate, 
0.8-1 2 mm wide, 2 8-3 2 mm long, acute, strongly 3-nbbed, the margins 
scarious, petals white, 2 3-2 8 mm long, bifid to middle or slightly below, 
the lobes oblong, entire or minutely emargmate, devoid of appendages, claws 
narrow and naked, stamens slender, about equaling the 1-13 mm high ovary, 
style 0 2-0 4 mm long, stigmatic lobes about as long; capsule o\oid, about 

2 mm high, 8-12-seeded, seeds obovoid-remform, 0 6-0 8 mm long, minutely 
but sharply muriculate, reddish brown. 

Type locality —Bight miles west of Las Vegas, New Mexico 

Distribution —Mountains of Arizona, New Mexico, and adjacent Chihua¬ 
hua and Sonora, and m northern Baja California, Mexico 

Specimens exatntned —New Mexico eight mile* went of La* Vegan, Pendlcr £6, Aug, 
1S47, (G, type), Pinos Altos Mts, E L Greene 338, Sept 8, 1880, (G) , Sawyer’s Peak, 
Grant County, Metcalfe 1438 , (CA), without definite locality, C Wright 888, 1851, (G) 
Arizona Manning Camp, Rincon Mts, Pima County, Blumer 3368, (D) , rhyolite spur just 
N of Wilgus Ranch, Chiricahua Mts, Cochise County, Blumer 1639, (D) , Barfoot Park, 
Chiricahua Mts, Blumer 1411 , (11) Chihuahua pine plains, base of the Siena Madre, 
Pringle 1194, (D) Baja California, Mexico margins of meadow at La Encantada, Sierra 
San Pedro Martir, alt 2200 m, Wiggins and Demaree 4915, (D) 

This species is very similar to D effusa in general appearance, but it is 
separated from that species by the acuminate sepals and the lack of puberu- 
lenee on the herbage 

14a Drym&ria tenella A Gray, var nodosa (Engeim ), Wiggins n comb 

(Plate 22, figs 28-33, 37-38) 

Vrymarxa nodosa Engeim apud A Gray, Mem Am Acad II 4 12,1840 

Upper parts of internodes, peduncles, pedicels and herbaceous portions of 
the sepals minutely glandular-puberulent, sepals short-acuminate, otherwise 
as in typical D tenella. 

Type locality —Cosiqmriachi, Chihuahua, Mexico 

Distribution •—Northern Chihuahua and northeastern Sonora 

Specimens examined —Chihuahua pine plains, base of the Sierra Madre, Pringle 1195, 
(D), thin soil, rocky hills near Chihuahua, Pringle 716, (D) Sonora Los Pinitos, alt 6100 
ft, Hartman 138, (UC). 

There are only two mmor characters by which the variety can be separated 
from D tenella, and they are of insufficient value to warrant retaining this 
entity as a distinct species. 

15. Drym&ria depressa Greene, Leafl Bot Obs andCnt 1 153,1905 

(Plate 22, figs. 39-48) 

Annual, freely branched plant with slender branches 2-4 cm long, de¬ 
pressed or spreading, glabrous, the mtemodes 0 5-2 cm long, stipules 0 5-12 
mm. long, whitish, slightly curled, leaves oblanceolate, 15-3 mm wide, 
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6-18 mm. long, obtuse at the apex, gradually narrowing to the sessile bast, 
glabrous, faintly 3-nerved; inflorescence of compact cymules; pedicele 1.5 
mm. long or less, minutely granular-puberulent; sepals oblong, 2 2-2.$ mm 
long, rounded at the apex, narrowly scanous-margmed, glabrous, distinctly 
3-nerved, petals narrow, bifid to the middle, 2-2.2 mm. long, devoid of append¬ 
ages, the claws narrow, naked; stamens slightly over half as long as the petals, 
and about equaling the ovary at anthesis; ovary short-stipitate; style nearly 
as long as the ovary, the stigma-lobes half as long, capsule narrowly ovoid, 
nearly equaling the sepals at maturity, 8-12-seeded j seeds obovoid-renifom, 
0 6-0 8 nun long, light buff, uniformly and finely tessellate with low, rounded 
welts, dull 

Type locality: —Sawyer's Peak, Qrant County, New Mexico 
Distribution •—Mountains in eastern Arizona and New Mexico 
Specimen! examined —Open glade on Sawyer’s Peak, Grant County, Now Mexico, alt 
9S00 feet, Metcalfe 1430, (OA, iaotype). 

Kearney and Peebles suggest that this species may not be distinct from D 
effusa, but it seems to me that the broader leaves, compact habit, and lack or 
paucity of puberulence separates it from that species I have not seen the Ari¬ 
zona material 



EXPLANATION OP PLATES 



PLATE 20 


Fig 1 Diagiam of cymose inflorescence common in Dry maria* 

Fig 2 Diagram of inflorescence of D spcrgulouteft, solidly inked circles 
indicate alrortive flowers 

Fig 3 Diagram of aestivation of sepals in Drytnana 

Figs 4-32 l) holo»teo%de$ , figs 4-8, sepals, x 0 6, fig 9, petal, x 13, figs 
10-12, x 6 0, fig 10, ovary and stamens, fig 11, ovary, fig 12, petal 

Figs 13-19 D pachyphylla, x 6 0, fig 13, petal, flg 14, ovary and stamens, 
figs 15-39, sepals 

Figs 29-20 D crassifolia, x0 0, fig 20, ovary and stamens, flg 21, petal, 
figs 22-26, sepals 

Figs 27-31 D cannata , figs 27-29, x0fl, figs 30-31, x!3, flg 27, petal, 
figs 28-29, sepals, figs 30-31, petal and sepal fiom different plant 

Figs 32-34 V cannata var perennw, x 13, flg 32, petal before antbesis, 
figs 13-34, petals from different plants at antliesis 
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PLATE 21 


Fig 1 V cramfolui, x 6 6, arrangement of leaves at a node, the dotted lines 
indicate a hyaline "sheath” of epidermal and subepidermal cells overlying the 
photosynthetic tissue 

Figs. 3-5 D polystachya, petal and sepals, x 6.0 

Figs 6-8 D poly at achy a v\ ar diffusa, sepals and petal, x 6 0. 

Figs 9-10 T> debilii, petal and sepal, x 6 6. 

Figs 11-19 V Fendleri, x6 6, figs 11-12, petal and ovary and stamens 
from a dower from New Mexico; fig 13, mature capsule from same plant; figs 
14—19, sepals and petal from plant from Baja California, Mexico. 

Figs 20-27 D vxsoosa, x 18, flg 20, petal, fig 27, ovary and stamens, figs, 
21-26, sepals (fig 22, lateral view of a sepal) 

Figs 28-38 D sperpuloidss, xl3, figs 28-31, 35-86, sepals, figs 82-83, 
petals, fig 34, ovary and stamens, flg, 37, mature capsule and persistent sepals, 
fig 88, arrangement of le&vee and branches at a node 

Fig 39 D arenartotdes t petal, x 6 6 
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PLATE 22 


Figs 1-8 V arenartoidee, x 6 6, figs 1-5, sepals, flg 0, ovary and stamens, 
figs 7-8, petals 

Figs 0-16 D peninevlarie, x6 6, figs 9-13, sepals; figs 14-16, petals 

Figs 17-21,36 D Johnetonu, x!3, flg 17, flower at anthesls, figs 10-19, 
sepals, fig 20, ovary and stamens, figs 21, 36, petals and adjacent stamens 

Figs 22-27, 34 V tenella, x 6 6, figs 22-26, sepals, fig 27, ovary and sta* 
mens, fig 34, petal. 

Figs 28-33, 37-38 D tenella vax nodosa, x6 6, figs 28-30, 37-36, sepals, 
flg 31, ovary and stamens, figs 32-33, petals. 

Figs 39^-43 D depreesa, x 13, fig 39, petal, figs 40-43, sepals 
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BY 

HERBERT L MASON 

Associate Professor of Botany and Curator of the Herbarium 
University of California 

T he known Pleistocene floras of California are largely coastal in their posi¬ 
tion and contain a group of species as fossils that are essentially maritime 
in their occurrence today Of these by far the richest as to species content are 
the Tomales flora (1) in Mann County and the Carpintena flora (2) in Santa 
Barbara County Both of these contain a Monterey type forest dominated by 
pines and containing cypresses and live oaks as well as an understory of shrubs 
that is highly diversified as to genera and species The asphalt deposit at 
Bancho La Brea (3) in Los Angeles County, although near the coast, contains 
a flora that is essentially intenor m its nature and is best represented today 
by the open woodland vegetation on the slopes of the Tehachapi Range The 
occurrence in this deposit of a few specimens of mantime species, however, 
suggests that at least a part of the drainage basm contributing to this deposit 
was populated by a mantime flora It seems most likely that a mountain range 
such as the Santa Monica Mountains lay between it and the sea and that the 
coastal slope of these mountains was covered by a mantime flora which ex¬ 
tended over the top and a short distance down the interior side much as does 
the coastal pine forest today on Cedrus Island off the Lower California coast 
Only a very few strictly interior floras of Pleistocene age m California are as 
yet known and these contain very few species of plants We therefore know 
vary little os to the nature of the interior California floras during Pleistocene 
tune and hence welcome any information, however meager, that will help us 
to pieoe together a picture of the vegetation of the interior for this period of 
the earth’s history 
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In the asphalt deposits at McKittrick in western Kern County, California, 
such a fossil flora occurs The McKittnck deposit is located at the southwest¬ 
ern edge of a small oil town of the same name in the southwestern San Joaqnin 
Valley just east of the base of the Temblor Range The elevation of McKittnck 
is 300 feet while the Temblor Range rises to about 4000 feet The geology of 
the area has been reported by Arnold and Johnson (4) and will not be further 
treated here The nch fossil faunas have been descnbed and discussed by 
Merriam and Stock (5,6) for the mammals and by Miller (7,8) for the birds 
Summaries of these latter papers are presented by Hay (9). Arguments as 
to the precise position of these beds m the Pleistocene have been presented 
and discussed at length by these authors The plant species that are at all 
critical m this respect all go back to the Pliocene both north and south of this 
area and are still living both north and south of this area and hence can throw 
very little light, if any, upon this problem The Pleistocene status of the flora 
is inferred from the associated fauna which is largely made up of now extinct 
species 

The floia, however, does have a contribution to make as to the general eco¬ 
logical setting and can serve to a large extent in forming the basis for an 
interpretation of the habitat and the loeal climate for the portion of the Pleis¬ 
tocene represented It will fill out the ecological picture presented in part by 
the mammalogist and m part by the ornithologist 

Mernam and Stock (5, 6) report the occurrence of horses, bison, camels, 
antelope, bear, lion, tiger, wolf, ground aloth and mastodon, all of which are 
now extinct These are largely plains or savanna types of animals Miller 
reports a list of thirty-five birds of which water birds predominate by two to 
one Only 10 per cent of the birds are now extinct 

To date six identifiable plant species have been found These consist of two 
gymnosperms and four angiosperms Although the flora is meager these plants 
are sufficiently critical as to their climatic tolerance to serve as indicators of 
the nature of the flora and of the climate that prevailed m the McKittnck 
region during Pleistocene time, It may be that some future excavations will 
yield a flora comparable in quantity as well as in quality to other asphalt 
deposits m California but for the present we must be content with what 
there is 

The plants are represented in the deposit by fragments of poorly preserved 
fruiting structures and seeds as well as scraps of partially disintegrated 
twigs These are imbedded in sand that has been impregnated with asphalt 
The advanced state of deterioration of so much of the plant material suggests 
that the impregnation of the asphalt occurred after the plants were deposited 
and after preliminary decomposition had Bet in There is not the evidence 
of a poo) of asphalt such as is suggested by* the conditions at Rancho La Brea 
As compared with equal volume of matrix from other asphalt deposits the 
plant material in the McKittrick is rare Most of the species are represented 
by single specimens In only one case, the A triplex, is there sufficient material 
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to give any notion as to the range of morphological variation of the itructure 
Fortunately, however, most of the material is of such a nature aa to he readily 
identifiable and the following species may be recorded 

JPtnu* monophylla To tt 
Jmiptnu ealiforniea Carr 
Atnplex lentiformil (Tort) Wats 
Arctoataphylos glauea Lind) 

Arotoataphyloa pungent H.B K 
Eohinocyatia fabuee a Naud 

All of the above species found in the McKittnrk flora are still living in the 
California flora today The occurrence of all of them in a single Pleistocene 
flora presents a harmonious ecological picture that is not unlike an assemblage 
in the modem flora of the eastern end of the San Rafael Mountains in north¬ 
eastern Santa Barbara County, on the slopes of Santa Barbara Canyon a little 
above its entrance upon the Cuyama Valley (United States Geological Sur¬ 
vey, Santa Ynez Quadrangle, R 25 W, T 9 N, in the Santa Barbara National 
Forest) 

The San Ratael Mountains in this vicinity range from altitudes slightly m 
excess of 600 feet to altitudes near 7000 feet The great differences m altitude 
and the roughness of the terrain are reflected m great local diversity of the 
flora A profile section of the San Rafael Range in this region in the direction 
of the storm paths will help to explain why a region so dose to the coast 
supports such an and type of vegetation There are three prominent ridges 
separated bv the canyons of Manzana Creek and the Swquoc River The west¬ 
ernmost of these ridges reaches an altitude of 4000 feet at Zaca Peak directly 
above the 1500-foot Santa Ynez Valley. The canyon of Manzana Creek drops 
precipitously to 1700 feet The ndge between this canyon and the canyon of 
the Suquoc River rises to a height of 3600 feet and is clothed with a very 
and type of vegetation The canyon of the Sisquoc drops to 2300 feet and the 
third and highest ridge culminates in Pine Mountain at 6800 feet with a 
northward spur of about 5800 feet forming the west wall of Santa Barbara 
Canyon These ridges serve to force the moisture-laden winds from the ocean 
upward and causes them to deposit their load on the westernmost ndge and 
the upper part of the easternmost high ndge This condition is reflected in 
the vegetation of these ridges The western slope of the first ndge is clothed 
with a savanna type of cover except where the topography causes rapid run¬ 
off Here the vegetation is chaparral The top of this ndge is clothed with a 
forest of big cone spruce ( Pseudottuga maerocarpa), Coulter pine (fmw 
Coulter*) and western yellow pine (Ptitua ponderoao), which runs down the 
canyons and gullies on the east side The second ndge, as was pointed oat 
above, w clothed with a very sparse, arid typo of chaparral The thud ndge 
is and below the 4000-foot level but above is clothed with a very rich conif¬ 
erous forest of big cone spruce, Coulter pme, western yellow pine and sugar 
pine (Ptnut Lambertm ««) It»the lower slopes of the east side of this ndge 
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that contain the flora represented in the McKittrick asphalt deposit* Here is 
an arid type of flora of scattered stands of pmyon pine (Finns monophylla) 
and California juniper (Jumperus caUfomiea) and patches of manzanitas 
(Arctostaphylos glauca, A pungens and A Parryana ). The other species 
represented m the fossil flora are abundant on the lower slopes and in the 
Pleistocene were probably much closer to the site of deposition than were the 
larger shrubs and trees 

Precisely where the particular plants that found their way to preservation 
m the McKittnck asphalt grew during Pleistocene time, is difficult to deter¬ 
mine It seems probable, however, that they were a part of the flora that occu¬ 
pied the Pleistocene Temblor Range and were borne down by the streams to 
the ponds and lakes that ultimately became silted up and infiltrated with 
asphalt The pine, the juniper and the manzanitas, as well as the Echtnocystis, 
probably occupied the higher slopes, while the Atnplez occupied alkaline flats 
near the ponds and marshes This occurrence would explain the abundance 
of Atnplez and the relative scarcity of the other species in the deposit, since 
these latter would have to be transported by a none too rich stream flow 
Climatically the flora suggests an area of low rainfall but perhaps more 
than is received by the McKittnck region at the present time This might lead 
some to argue that the flora indicates at least glacial time, however, in view 
of the close proximity of a similar modern assemblage of species it is more 
logical to assume that some minor changes in topography to the west would 
have accomplished the same result during the Pleistocene at McKittnck If 
the Temblor Range were higher by 1000 feet, it might support such a flora 
around its summit Evidence as to glacial or interglacial time is negative so 
far as the McKittnck flora is concerned 
Ecologically the floia is entirely consistent with the assemblage of mammals 
and of the birds It was sufficiently open to permit grazing and browsing and, 
although the presence of Atnplez does not necessarily mean ponds and lakes, 
it frequently occurs near such sites todav 
Since all of the plants represented in the McKittnck flora are modern 
species the nomenclature here used is that of the modern plants In one of 
the plants the nomenclature of the modern group is not as yet stabilized, 
owing to incomplete knowledge and hence uncertain taxonomic concepts In 
this instance it is felt that it is not within the province of this paper to solve 
these problems, nor could they be solved on the basis of the material here 
presented The nomenclature for this species therefore follows current usage 
The problem will be raised in connection with the species in question 
The specimens here cited are all deposited m the Palaeobotamc&l Collection 
of the University of California at Berkeley 
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Pinas monophylla Torr 

(Plate 23, fig 3) 

P«w u monophylla Torr in Fremont, Second Report, 319,1845 

Ptnus monophylla is represented by a cone, of relatively large size for this 
species, that is poorly preserved The structure is practically reduced to vas¬ 
cular tissue but enough of the surface features of a few of the scales is pre¬ 
served to show the essential nature of the apophysis and of the umbo as 
well as to clearly indicate the size and shape of the seed cavity The cone is 
about 8 cm long and about 7 cm wide The scales are terminated by a some¬ 
what recurved, quadrate apophysis bearing a dorsal umbo The seed cavity is 
ovoid, about 12 mm long and 8 mm wide, indicating a relatively large seed 

Ptnus monophylla ranges primarily to the east of the Sierra Nevada A 
few stations have been recorded for its occurrence on the west slopes of the 
Sierra It occurs also in the Tehacliapi and the Mount Pinos region, and 
extends northward m the coast ranges to the Cuyama Valley in the San Rafael 
Mountains, and on the watershed of the headwaters of the Santa Tnez River 

University of California Palaeobotanical Collections, Plesiotype no 2810 

Junipenu oalifonuoa Carr 
(Plate £3, fig 1) 

Juniperus caltforntca Carr Rev Hort 352,1854 

Junipenu oaltfonica Carr, var breaeiuit Frost, Umv Calx t PuM Bot 14 77,1027 

Juniperus caltforntca Carr is represented in the fossil flora by a seed 8 mm 
long by 5 mm wide that in no way differs from seed of the modern species as 
it occurs m the Tehachapi Mountains today The seed coat is of medium thick¬ 
ness, and agreeB with other Pleistocene material collected from the asphalt 
deposits at Rancho La Brea and described by Frost as distinct from the 
modern plants 

The modern J caltforntca Carr is an aggregate species that includes with 
varietal rank the desert and Great Basin form J utahensts (Engelm ) Lem¬ 
mon These two forms mtergrade in the region of the Tehachapi Mountains 
so as to make their separation as distinct species impossible They have been 
separated on the basis of the glandular nature of the foliage of typical J 
caltforntca Another important difference is the relative thickness of the seed 
coat m the extremes of the two forms Typical J caltforntca has a thin seed 
coat while typical J cahformca var utahensts has a very thick seed coat Both 
the characters of the seed coat and of the glandulosity intergrade m material 
collected by the writer from the Tehachapi Mountains and from the Sierra 
Liebre m California (see Mason 3737, Herbarium of the University of Cali¬ 
fornia) The fossil material from the McKittrick asphalt is of the intermediate 
type represented by this material Because of its intermediate character it 
is impossible to designate whether it belongs to the species or to the variety. 

In the fossil record J caltforntca has been reported from the asphalt depos- 
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its at Carpmtena and at Ranoho La Brea. In the latter flora, however, the 
material was described as new under the name J eahforntea var. breaensis 
Frost J eahforntea ranges from Lower California through the western 
Mojave Desert to the Tehaehapi Mountains and northward in discontinuous 
patches in the inner coast ranges to Shasta County and sparingly on serpen¬ 
tine soil in the Sierra Nevada foothills to Butte County It is of interest to 
the present paper to record it m abundance in the inner south coast ranges 
that border the Cuyama Valley 

University of California P&laeobotamcal Collections, Plesiotype no 2811 

▲triplex lentiformii (Torr) Wats 
(Plate £4, ilga. 1,8, 8) 

AtHplex lentiformii (Torr ) Wato Proe Am Acad 0 118,1874 

The species is represented by a large number ot fruiting bracts often enclos¬ 
ing fragments of the seed coats They are flattened and wedge-shaped Some 
of them possess a stipe while others appear to have been sessile on the branch 
They average 4 mm in length and 5 mm in width The bracts are united below 
over the seed and are apparently free above The upper margins are somewhat 
broken and it is difficult to reconstruct the character of these organs There 
is evidence to indicate a fringed, denticulate margin The surface shows a 
coarsely reticulate venation and is entirely devoid of any faeial processes 

It seems evident from a careful comparison of the specimens that but a 
single species of the genus is represented The great range of venation exhib¬ 
ited by many of the modern species shows forms that are not unlike the fossils 
However, each species has a characteristic land of fruiting structure and 
its variation centers around this type Of the modern species now living m 
California, A lenhfortnts seems closest both on morphological and ecological 
grounds The area wherein this flora is best represented today is rich in 
species of Atrtplex and any or all of them might well have been living in the 
McRittnck locality dunngthe Pleistocene 

The genus Airiplex has been recorded from the Pleistocene Tomales flora 
of central California where fossil material of the coastal species of A hastaia 
has been collected 

University of California Palaeobotanical Collections, Plesiotype no 2812 

▲rotostaphylos glauoa Lindl. 

(Plato 84, flg* 4,8,6) 

AretMtapkylMgfmeahiiuSl Bot Bag rabt 1791,1886. 

This large-fruited species of manzantta is represented in the fossil flora by 
fragments of fruits one of which is 12 mm in diameter, with its carpels closely 
coalesced so as to present a very smooth surface The material is identical with 
similar structures on the modem ▲ glaueo and is clearly referable to that 
species 
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The modern plant is a characteristic species of the Upper Sonoran hfe sone 
in the blne-oak-digger pine belt, and ranges from central California south¬ 
ward to southern California It is frequent in the Tehachapi Mountains and 
the inner south coast ranges m association with jumper Its occurrence in the 
fossil flora suggests conditions similar to those of these mountains at an 
altitude of about 3000 feet 

Arctostaphylos glauca is known in the Pleistocene from both the Carpin- 
tena and the Rancho La Brea asphalt deposits It is an indicator of and 
interior conditions (Chaney and Mason, 2) 

University of California Palaeobotanical Collections, Plesiotype no 2813 

Arctostaphylos pungens H B K 

Aretoitaphylo* pungent HBK Nov G«n et 8p 3 278,289,1818 

This species is represented in the fossil flora by a fruit 4 mm long and 6 
mm wide with coalesced carpels The individual carpels show unequal devel¬ 
opment and present a strongly ribbed appearance to one side of the fruit 
The specimen is not unlike many that are of frequent occurrence on modern 
plants of Arctostaphylos pungens of the inner south coast ranges 

Arctostaphylos pungens is a species of the and hills bordering on the upper 
part of the Sonoran and the lower part of the Transition zones from central 
California southward Its precise range cannot at present be stated because 
it is obvious that what has been going under the name of A pungens in current 
floras of the region is not the same as the plant onginally described under 
that name from the vicinity of Mexico City Furthermore, there is consider¬ 
able confusion about the taxonomy of the group locally and until this problem 
can be straightened out by a monographer of the genus as a whole the precise 
name must stand m abeyance It is possible that A montana Eastwood and 
A Hooker* Don may be involved m relationship here to such an extent as to 
involve the nomenclature of the fossils At any rate, the specimen under con¬ 
sideration is of a type like the modern plants of this group now growing m 
the inner south coast ranges of California and referred to in modern floras 
as A pungens 

University of California Palaeobotanical Collections, Plesiotype no 2814 

SeUnooyitis fabaoea Naud 
(Plate 24, flge 8,9) 

Rehtneoysti* fabaoea Naud Ann. 8cl Nat «er IV, 12 154,1869 

Fragments of the seed coat of this species preserved in this deposit differ 
in no way from the modem species that is so widespread in the inner and 
outer coast ranges of California Identification was based upon the histologi¬ 
cal nature of the seed coat, where there are two very different layers of odds 
evident, an inner layer composed of narrow cylindrical cells and an outer 
layer about three tunes as thick composed of many irregularly rounded cells 
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The inner face of the seed coat is lined with a very soft spongy tisane that 
readily sloughs off Echtnocystts fabacea ranges throughout the inner and 
outer eoast ranges of central California, crossing the Tehaehapi Mountains to 
the Mojave Desert, where it has been reported in the vicinity of Muroc. It is 
not common in the Sierra Nevada foothills, but is abundant in the inner south 
coast ranges 

University of California Palaeobotamcal Collections, Plesiotype no 2815 
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EXPLANATION OF PLATES 



PLATE 28 

Gymnosifenna is the MeKittrick Flora 

Fig 1 Juniperus California Carr, drawing of the fossil, x 6. Univ, Calif 
Palaoobot Coll, Plesiotype no, 2611 

Fig 2 Seed of a modern plant of Juniperus calif omica Carr, x 1 

Fig 8 Cone of PxnMS monophylla Torr x 1 Univ Calif Pdaeobot Coll, 
Pleaiotypeno 2810 
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PLATE 24 

Angiosperms in the McKittrick Flpra 

Figs 1,2,3 AtripUx lentiformii (Torr ) Wats. Fruiting bracts, x 10 Uni?. 
Calif Palaeobot Coll, Plesiotype no. 2812 

Figs* 4, 5,6 Aretoataphylos glavca Lindl Fragments of fruit Figs. 4 and 
5, x 4, fig, 6, x 5 Unir Calif Palaeobot Coll*, Plesiotype no 2813 

Fig 7 ArctostapHylos pungent HBK Endocarp of fruit, x8 TTniv Calif. 
Palaeobot Coll, Pleslotype no 2814 

Fig 8 Schtnoeyatia faboeea Naud Cross section of the seed coat of a mod¬ 
ern specimen showing the two layers of the seed coat, x 15 

Fig 9 Sch%nooy»t%s fdbaoea Naud. Cross section of the seed coat of the fos- 
sil, x 15. Univ Calif Palaeobot Coll, Plesiotype no 2815 
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THE PERENNIAL SOUTHWESTERN DATURA 
AND THE VALIDITY OF MATTHEW’S 
HYPOTHESIS IN PLANT GEOGRAPHY 

BY 

JOSEPH EWAN 

Instructor tn Btolofry , Curator of Botany , University of Colorado 

E vidences op phylogeny among major plant groups rest upon two lines of 
1 observational research, viz, comparative morphology and paleobotany, 
and upon two methods of experimental research, viz, serum diagnosis and 
cytogenetics Among species within a single genus evidences of ph> logeny 
rest again upon comparative morphology in the broadest sense, along with 
breeding experiments and cytogenetics, with either supporting evidence or 
the lack of it from the fields of ecology and plant geography Interpretation 
of morphology is thrown into sharper perspective by subjecting the data to 
Haeckel’s Biogenetic Law, Dollo's Law of Irreversibility, Darwin’s evolu¬ 
tionary theory, Liebig’s Law of the Minimum as applied to distribution prob¬ 
lems, Good’s Theory of specific tolerance, Jordan's Law of Geminate Species, 
Eames’ concept of “phyletic slides” within plant groups, and what I have 
chosen to call Matthew’s Hypothesis of Peripheral Populations The subject 
of the present paper is a consideration of Matthew’s Hypothesis as it may 
prove valid in interpreting distribution phenomena m Datura metelotdei DC 
In his now classic paper entitled “Climate and Evolution” ( 1915 ) the Amer¬ 
ican vertebrate paleontologist, W D Matthew, presented a working hypothe¬ 
sis for the evolution of the higher vertebrates He devoted three paragraphs 
in the beginning to bis “Principles of Dispersal,” with which we are ehiefly 
concerned. His evolutionary theory embraced the concept that the evolution 
of land life has responded in adaptation to recurrent periods of aridity 
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through geologic time. In short, Matthew demonstrated tint the major ad* 
vanoes of vertebrate evolution have coincided with shifts in megnelimates, 
especially those shifts toward increasing aridity It is a significant corollary 
of Matthew’s Hypothesis, in my opinion, that the angiosperms of arid and 
semi-arid regions exhibit conspicuous evolutionary advance m their mor¬ 
phology over then relatives of mesic regions. 

Matthew’s Hypothesis 
Matthew’s Hypothesis holds-that, 

at any ona time t n the evolution of a taxonomic group the most advanced stages should 
he nearest the center of dispersal, the most conservative stages farthest from tt 

Or, to use the Words of another vertebrate paleontologist, Prof B S Lull, it 
may be stated that, 

“the most ancient member* of a group are not to be found at the old center of evolution, 
but rather at the periphery of their migratory area.” (Lull in Oeorge A. Balteell, ed, 
Evolution of Earth and Man, pp. 118-119 1989 ) 

In his original paper Matthew pomts out that the evolution of a race “should 
be at first most progressive at its point of original dispersal, and it will con¬ 
tinue this progress at that point in response to whatever stimulus originally 
caused it and spread out m successive waves of migration, each wave a stage 
higher than the previous one” (1915, 180) Assuming that a species is the 
product, m part, of its environment, and that environments are subject to 
change, “it is the environment itself, biotic os well as physical, that migrates, 
and primitive species are those which have followed it, while those which 
remained have had to adapt themselves to a new environment and become 
altered thereby ” However, it should be remembered that probably “it is 
never the case that the environment of the marginal species is an absolute 
replica of the older environment of the race” (1915,180-181). 

The American plant ecologist Stanley Gam expressed the concept in 1940 
as follows “in wide-ranging species populations mere distance constitutes 
a type of isolation and marginal or other portions of a population are fre¬ 
quently recognisable without the development of any conspicuous dis¬ 
continuity” (1940, 214) Cam pomts out, furthermore, that these marginal 
populations are genetically more homozygous In the instance of Datura 
metelouies, the native solanaceous perennial known by the Indian name 
“tolguacha," this homozygosity may be demonstrated by the occurrence of 
distinctive leaf types of representative individuals from geographically mar¬ 
ginal populations, as recorded m some of the larger herbaria 

Materials and Procedure 

This study of Datura mefeloides, it should be pointed out at the outset, m 
based wholly upon herbarium specimens and is subject to confirmation from 
an even more statistical approach, especially in the field over the extensive 
geographic range of the species, m the manner of Fassett’s “mass collection” 
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studies (1941) It may be of interest to record how this problem arose. De- 
Candolle’s original description of Datura metelotdes rests, not upon the usual 
preserved herbarium “type” specimen but upon a Sesse and Moeiflo drawing, 
rather unfortunate for having been hastily copied from the original The 
plant from which the drawing was made was collected at an unrecorded local- 



Fig 1 Maximum natural rango (generalized) of Datura meteUndct DC 


ity in, probably, central Mexico by Mocifio By comparing this drawing with 
modern herbarium collections as to close similarity of leaf blade outline an 
attempt was made to fix, m a general way at least, the possible geographic 
source, that is, a putative “type locality,” of the material which served as the 
basis of what must be considered, in lieu of an actual preserved plant, the type 
of the species The taxonomic history of this plant, and certain problems m 
the systematica of it, are treated elsewhere by the present author (1944) 
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This paper, then, arose from an examination of nearly 300 collections, 
primarily from two large herbaria, the U S National Herbarium, and the 
Rocky Mountain Herbarium of the University of Wyoming, with subsequent 
examinations of materials in the herbaria of the Academy of Natural Sci¬ 
ences at Philadelphia and the Field Museum To the curators of these collec¬ 
tions 1 am grateful for the privilege of studying the materials m their charge 
The collections were sorted according to closeness of fit m leaf blade config¬ 
uration Four chief repetitions in leaf-form were encountered These char¬ 
acteristic infraspecific variations in leaf-form—including equilateial and 
inequilateral, serrate and subentire forms—were then plotted on outline maps 
according to the place of collection as recorded on the herbarium labels of 
each Mature leaves were chosen from each sheet and tracings were made of 
representative collections Almost invariably the collections were of flowering 
specimens, and the leaves, therefore, associated with flowering shoots It was 
found that those collections showing closely comparable leaf-forms came, for 
the most part, from geographically hmital localities These data are given 
below The total range of the species is shown in a generalised way by tlm 
accompanying map (fig 1) 

Data from Datura meteUndes 

Four distinctive groups showing close repetition of leaf-form are listed 
below From each group representative collections are cited, chosen fr$m 
widely separated and geographically peripheral localities Pen line tracings 
and map positions are given for each collection 



Group One 

(fig 2) 


Leaf form 

r Locality 

Collector 

Herb anil theet no 

inequilateral 

1. San. Bernardino, Calif 

G R Vasey 443 

USNH 150900 

ovate and 

2 Santa Barbara, Calif 

W H Brewer 310 

U8NH 322627 

subentire i 

3 St George, Utah 

M 'E Jones 6093 

RM 14182 


4 Valencia Beach, L Calif 

Wiggins and 

USNH 1491044 


>< 

Gillespie 3948 



Group Two 

(«« 3) 


Leaf form 

' Locality 

Collector 

Herb and eheet no 

equilateral 

5 Holbrook, Aria. 

Osterhout 6767 

RM 169488 

ovate and -t 

0 Tarrant Co, Texas 

A Ruth 683 

USNH 1523537 

aerrntp 

7 Puerto, Sinaloa, Mex 

Rose, Standley 

USNH 630275 



and Russell 13452 



Group Three (fig 4) 


Leaf form 

f Locality 

Collector 

Herb and sheet no 

equilateral 

S Santa Tsabol, Calif 

Hen shew 08 

USNH 238095 

mate and A 

9 Coloxna Diaz, Chih, Mdx 

E W Nelson 6430 

USNH 360146 

subentire 

10 Buckskin Mts, Aria 

Jones 6063n 

USNH 260638 


Group Four (fig 5) 


Ltaf form 

' Locality 

Collector 

Herb emtieheetno 

equilateral 

XL Montecnma Co, Colo 

Crandall in 1895 

USNH 963100 

deltoid and ^ 

12 Pasadena, Calif, 

G B Grant 270 

RM 54824 

serrate 

13 Maiatlan, Sinaloa, Mex* 

Ortega 5654 

USNH 1208683 
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Fig 2 Group One of Datura metelmdea leaf-forma 
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Collections fi om tlie more central portion of the range of Datura metelotdes 
show a range of leaf-forms well represented by the five tracings made from 
Charles Wright 526 from Turkey Creek, Texas, which is the lectotype of 
Datura Wnghtn Regel (USNH 60043, cf fig 6 f tracings 14-18 inc all from 
same coll) Collections closely comparable to Wright 526 m the range of 
variation of leaf-forms have been made at the stations indicated by the circles 



in fig 6 This, then, represents the biologic center of the species Doubtless 
the species will be found to be present, m suitable river bottom and alluvial 
habitats, in northern Mexico as well, where the map suggests its absence 


Discussion 

The center of distribution for Datura metelotde# may be recognized as the 
Rio Orande catchment basm of New Mexico westward to the upper Gila River 
basm of Arizona This conclusion is based upon a noticeable homogeneity m 
the populations as demonstrated by the limited range of variation of their 
leaf-forms The peripheral populations are considered, therefore, to represent 
fragmentary remnants of the original species colony persistent today as a 
fringe about the now altered population mass comprising the present “center 
of distribution ” 
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Gleason noted the agreement of marginal members of a group about a center 
of distribution in his study of the genus Vernonia. He mote, ‘that those spe¬ 
cies most nearly alike morphologically are always distributed about the 
same center” (1906,152) C H Muller found Matthew's Hypothesis to obtain 
m certain species of Mexican Quercus (oral communication, of also Am. Midi 
If at 18 844,1937) In my studies of the Californian flora instances which 
apparently corroborate Matthew’s Hypothesis have been notieed m Monar- 
della lanreolata Gray, where small capitulae of closely comparable form and 
size are to be noticed in plants of Yosemite Valley on the north and San Diego 
County, California, on the south In the manposa called “lantern-of-the- 
faines,” Calochortus albus Dougl, closely parallel small-flowered forms may 
be recognized at almost the same geographically distant localities as in Ufonor- 
della' each an extreme limital population of the species range Among the 
North American Delphiniums, mfraspecific phases have been detected m the 
Califoi man Delphinium Pat ryt Gray where small-flowered populations oecur, 
again, at limital positions over the total range of the species In Delphinium 
patens Greenei (Bastw ) Ewan, a very restricted subspecies of California, 
plants with identical glandular pedicels occur on Marysville Buttes in the 
northern Great, Valley on the north and from Fresno County upper foothills 
on the south, with non-glandular plants of Delphinium patens patens occupy¬ 
ing the intervening area 

An apparent antithesis of Matthew’s Hypothesis as valid for Datura mete- 
lotdes occurs m Tradeicantw where the peripheral populations have been 
demonstrated by Anderson and Woodson (1935) to be dermtive tetraploid 
mfraspecific races, with the ancestral diploid races occupying the center of 
distribution These mfraspecific races are indistinguishable m their morphol¬ 
ogy The oldest members of the species populations are central, then, and 
not, as m Datura metelotdes, marginal to the mass of the species In Trad- 
escantia the center of distribution signifleantly is geologically an old land 
mass within the total range of the species In Datura metelotdes the peripheral 
populations occupy extremely diverse regions which are not often cognate 
geologically Furthermore, these peripheral populations are not morpho¬ 
logically homogeneous, at least as to their leaf-forms, but differ within them¬ 
selves from the much more uniform plants of the center of distribution 
There are, in fact, four distinctive leaf-forms existing more or less side by 
side within this marginal population, at least in coastal Southern California 
three of the four leaf-forms occur together. 

In the European crucifer Btscutella laevigata L. three polyploid infra- 
specific races—a diploid, tetraploid and hexaploid race—have been shown 
to exist by Irene Manton (1987) Here the archaic diploids are “xerotheraal” 
interglacial relicts along the river valleys of central Europe from Germany 
to the Balk ans, north and east of the Alps The tetraploid plants occupy the 

1 “At U frequently the cate with Labiates, the extreme forme geographically are often 
moot mmilar, at leaat superficially ” (Epilog, A Beviadou of Solute. SubgoMW (WtqSoM, 
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Swiss and Austrian Alps, swept over by glaciers, as a subsequent invading 
population Obviously there is no direct relation to glaciation in the distribu¬ 
tion of Datura metelotdes 

There is, however, with this Datura a clear floristic affinity to the Sierra 
Madrean element of Southwestern United States and Mexico Axelrod’s map 
(1939, 59, fig 2B) should be studied in this regard This map shows the 
“supposed distribution of the Sierra Madrean element as a dominant” at 
Lower Pliocene tune This extent agrees very closely with the extreme geo¬ 
graphic range enjoyed by Datura metelotdes at the present time Indeed, the 
peripheral populations whose leaves exhibit these four distinctive leaf-forms 
characterized in the present paper fall very nearly upon the margin of this 
mapping of the Siei ra Madrean floristic element by Axelrod The only uotable 
exception is the northeastern am m its range lying to the east of the Llano 
Estacado of Texas (cf fig 1) This am falls, perhaps significantly, to the 
east or coastwaid of the Fall Line, passing northward on the Coastal Plain 
sediments The absence of Datura metelotdes m the region to the west, that 
is, on the Llano Estacado, is believed by Prof E L Reed to be due essentially 
to the lack of proper alluvial or river-bottom habitats m that region (per¬ 
sonal communication, 22 Feb 1939) * The occupation of the Coastal Plain, 
and hence, the significance of the Fall Line as maikmg the upper limit of 
the Coastal Plain or the “boundary between Triassie and older formations on 
the inland and Lowci Cretaceous (Comanchean) and later formations coast¬ 
ward," has been discussed by Pennell very fully (3935, 572-579) 

It will be noted that the marginal phases of Datura metelotdes today are 
usually topographically isolated by mountain ranges of varying height and 
extent or by and desert expanses with their playas and boisons, serving as 
topographic bainers Topographic isolation, to a degree then, has maintained 
these distinctive leaf-forms at these limital stations 

Summary 

The central populations of Datura metelotdes, the “tolguacha,” though vari¬ 
able, are uniform to a degree and show m general an absence of such leaf-forms 
as are exhibited by the geographically peripheral populations There exist on 
the margin of its range today four leaf-forms, these leaf-form types are not 
geographically segregated, how'eve?, but sometimes occur together in the same 
marginal locality 

An explanation may be the population of the original center of distribu¬ 
tion was highly heterozygous and consisted of several infraspecific races (this 
needs cytogenetic confirmation) Applying the concept of Matthew, these 
several races tqoved outward in irregular waves of varying intensity and 
direction and for varying tune durations This movement may have been part 
of the larger general spread of the Sierra Madrean floristic element over the 
Southw est The end result is a senes of partial-populations now scattered on 
*Prof B C Tharp Ands no coll from the Llano Eetaeado In Unlv Texas Herb 
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the periphery of the species range Each partial-population is reminiscent in 
its leaf architecture of its descent from a parent race which, as a race, has 
been lost m the center of the Bpecies mass by the subsequent swamping and 
intermingling of races and the genetic stabilisation of the species* 
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T he cactaceae, like other succulent groups, are frequently neglected be¬ 
cause of the common impression that specimens are impossible to prepare 
or are not worth much after they are made It is hoped that recently published 
articles at least have helped to dispel this notion (Benson, 1939, Peebles, 
1942) Mr Peebles has given a particularly thorough account of preparation 
of cactus specimens, and it is illustrated with excellent photographs Lack of 
adequate senes of herbarium specimens tends to place the burden of study 
of the Cactaceae upon examination of living individuals in the field Despite 
the many advantages of this procedure and its absolute necessity, it is im¬ 
possible to make adequate comparisons from individual to individual without 
intervening lapse of time, and it is difficult for one person to visit all of the 
localities m which a particular species is to be found 
When “The Cacti of Arizona” was published (Benson et al, 1940), the 
writer was impressed by the close relationship of a number of described 
species, but evidence of mtergradation was not available in the plants exam¬ 
ined m the field or in the inadequate herbarium material Continued study 
in the field and preparation and acquisition of additional hei barium speci¬ 
mens have resulted in the following rearrangement of species, particularly in 
the genus Eohtnocereus. 

Symbols for herbaria in which specimens are deposited are as follows • Sac, 
U. S Field Station, Saoaton, Arizona, UA, University of Arizona, Tucson, 
B, Herbarium of Lyman Benaou, Pomona College, Claremont, California, 
Mo, Missouri Botanical Garden, St Louis, Missouri, US, United States Na- 

fMB) 
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tional Herbarium, Smithsonian Institution, Washington, D C ; NY, New 
York Botanical Garden, New York City, S, Dudley Herbarium, Stanford 
University, California, Mtch, University of Michigan, Ann Arbor. A few of 
these specimens have been examined only in figures or photographs. The 
herbarium of the writer is now a part of the Pomona College Herbarium. 

The vegetation types referred to are as follows (cf Benson, 1942, Shreve, 
1936,1942, Shantz and Zon, 1924) 

Circumborcal Flora 

Rocky Mountain Forests (spruce fir and yellow pine) 

Eastern Forest Flora 
Sierra Madrean Flora 

Southwestern Oak Woodland and Chaparral 
Southwestern Coniferous Woodland (juniper piny on) 

Northern Desert (sagebrush) 

Central Praine Flora 

Short Grass Prairie (Great Plains grassland) 

Desert Grassland 

Mexican Desert Flora (creosote bush) 

Mojavean Desert 
Sonoran Desert 
Cluhuatraan Desert 


OPUNTIA 

Opuntia acanthocarpa Engelm and Bigel 
Opuntia acanlhotarpa Enoki m and Blow,, 1866, Pae K. H Bept,4 51, pi 18, t 1-3 

Typically an erect, arborescent shrub 1-2 m high but sometimes tower 
or even sprawling, main trunk very short, usually less than one-fi||h the 
height of the plant, the crown of long branches not dense, branch^' cylin¬ 
drical, the joints 1 5-3 dm long or longer, mostly about 2-3 cm mjjllameter, 
the surface bearing areoles about 18-30 mm long and about 6 min broad, 
laterally compressed, spines about 10-12 at an areole, the larger ones 2 5-3 7 
cm long, rather dense on the branches and more or less obscuring the surface 
of the stem, straw-colored, the sheaths conspicuous and persistent, gloehids 
minute, petals remarkably variable in color, most frequently red or yellow, 
the fiower 2 5-3 7 cm m diameter, fruit dry and more or less shrivelled at 
maturity, spiny, not giving rise to flowers at the areoles (not proliferous) and 
not persistent 

Abundant on sandy flats and in washes in the Mojavean and Sonoran 
Deserts at 2,000 to 4,000 feet elevation California m the southern and eastern 
parts of the Mojave Desert and in the western part of the Colorado Desert, 
southern Nevada, southwestern Utah, Arizona from western Mohave County 
and northern Yuma County to the Verde River and the Tucson Mountains 
and southward to Sonora 

Type collection "On the mountain* of Oaetue Pom, about 800 miles west of Santa Ft" 
Bigelow, Mo 
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Opuntia ao&nthocarpa var Thornberi (Thornber and Bonker) L Benson, 

comb nov 

Opuntia Thoritben Thornbeh and Bonker, 1932, Fantastic Clan, 133, 148, pi opposite 134, 
upper fig 

Bushy cholla occurring in patches 1 m or more in diameter, joints of the 
main stem 4 dm or more in length, tubercles 3-5 cm long, about 6 mm broad 
and 6 mm high; spines 7-10, not forming a dense mass on the stem, much less 
conspicuous than the surface of the stem, 1 5-2 2 cm long 
Gravelly soil of washes, flats, and alluvial fans m the Mojavean and Sonoran 
deserts at 1,500 to 3,500 feet elevation Teach Springs, Mohave County, and 
southeastward along the edge of the desert below the Mogollon Rim to north¬ 
western Graham County and northeastern Pima County Many 8f the plants 
occurring within a 10 mile radius of Hillside, Yavapai County, are inter¬ 
mediate between this and the typical variety 

Type collection “Opuntia Thomben has been described only very recently ” There 
is no evidence of description elsewhere No typo is given, but fortunately the lino drawing 
is excellent 


Opuntia Stanlyi Engelm 

Opuntia Stanlyi Engelm ui Emory, 1848, Notes Mil, Jtocon p 157 

Corynopuntia Stanlyi F M Knuth in Baokeb and Knuth, 1935, Kaktns ABO, p 114 

Low-growing cholla consisting of a clump of short, erect or ascending 
branches 1-3 dm high, the clumps often 3-7 m in diameter, joints narrowed 
below, 1-2 dm long, usually 3-5 cm in diameter, the surface bearing con¬ 
spicuous, mammillate tubercules about 2 5-4 cm long, 6-12 mm broad, and 
about 6-8 mm high or in an extreme form 12-18 mm high, not tending to 
join one another or to form ridges along the joint, spines 10-18, those of a 
single areole 1 3-5 cm long, the larger ones commonly 1-1 5 mm broad, but 
sometimes 2-3 mm broad, tan or brownish or sometimes red, strongly flat¬ 
tened, sheaths wanting or rudimentary and adherent to the tip of the spine, 
papillate-roughened, glochids large, petals yellow, the flower about 2 5-3 cm 
in diameter, fruit markedly spiny, yellow 

Rocky or sandy mesas or arroyo banks in the Sonoran Desert at 2,500 to 
5,000 feet elevation Arizona on the San Pedro River above Wmkleman and 
from the eastern edge of Aravaipa Valley to the upper Gila River Valley 
and Clifton, Duncan, and the San Simon Valley (Graham, Greenlee, and Co¬ 
chise counties); New Mexico on the Gila River 

Type collection* “October 22d, 1846 Abundant on the Del Norte and Gila ” Type not 
preserved. On page63, the location of the camp of Oct 22,1846, is given as hat 32* 38' 13*, 
Long* 109* 07' 30* This is just south of the Gila Hivcr on the boundary between the present 
states of Arisona and New Mexico 
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Opuntia Stanlyi var Knnaei (Bose) L Benson, comb nov. 

Opuntia Kunsrei Boss, 1908, Smiths. Mise* ColL, 50 505 

Joints narrowed below, 7 5-15 cm long, 2 5-3 5 cm in diameter, tubercles 
distinct, about 1 5-2 5 cm long, narrower and lower than in the typical 
variety, fruit (as far as known to the writer) 3 3-5 cm long, 12-14 mm. in 
diameter 

Plains at 1,000 to 2,000 feet elevation Maricopa Mountains to Casa Qrande 
and southwestward to the Gunsight Mountains and southward to Baboquivan 
Valley Perhaps occurring an Sonora 

Type collection Pima County, Anson a, Dr It E Kutige 

Opuntia Btanlyi var Wnghtiana (Baxter) L Benson, comb nov 

OruBonia Wrightiana Baxter, 1936, Calif Cactus, p 56 
Opuntia Wright tana Pebbles, 1937, Desert Plant Life, 9 43 

Joints nearly cylindrical, 1-1 5 or 2 dm long, 2 5-3 5 or 4 cm m diameter, 
tubercles tending to be confluent into nbs on the stem, 32-18 mm long, 3-4 
mm broad, 3-5 mm high, fruit 3 3-5 cm long, about 12-14 mm in diameter 

Sand and clay soils of valley floors m the Sonoran Desert at 300 to 1,500 
feet elevation, restricted to regions of 1-5 inches of annual rainfall South¬ 
eastern edge of California, Arizona from Detntal Valley, Mohave County, 
to Yuma County and the western edge of Pima County, southward as far os 
St George’s Bay, Sonora 

Type collection “Type Specimen Three joints, one with fruit, collected by Allan B 
Clayton, Apnl 15, 1934, and deposited In the Dudley Herbarium of Stanford University 
Type Locality Petrified forest near the Colorado fther, four miles west of the Quartzite- 
Yuraa roud, miles north of Yuma, Ansona 99 

Opuntia erinacea Engelm and Bigel 
Opmtta ertnacta Engblm and Bmel , I860, Pac B, R, Rept., 4 47, pi 13 f 8-11 

Low-growing prickly pear forming clumps 0 3-1 m m diameter, commonly 
1-15 dm high, the stems usually 2-4 jointed, joints ovate to elliptic-oblong or 
oblong, flat, 5-15 or 20 om long, 5-7 5 cm broad, glabrous, areoles usually 
about 8-10 mm apart, all spme-bearmg, spines 4-7 or 9, the longer ones about 
5 cm long, more or less stiff, somewhat flattened, elliptic m cross section, white 
or pale gray, glochids 15-3 mm long, petals yellow, white, deep pink, or red, 
the flower about cm m diameter, fruit dry at maturity, more or less cylin¬ 
drical, about 3 cm long, 12-14 mm m diameter, spiny 

Alluvial areas in the Mojavean Desert at 1,500 to 3,000 feet elevation Cali¬ 
fornia in the southeastern Mojave Desert, southern Nevada, southwestern 
Utah, northwestern Arizona jn Mohave County, Havasupai Canyon, Coco¬ 
nino County, near Carnzo, Apache County 

Type collection “Weafc of the great Colorado near the Mojave Creek ” Bigelow in 
1858-4, Mo 
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Opuntia erinaoea var ursina (Weber) Parish 
Opunt%a ursina Weber In Bates, 1898, Diet Hort, 2 890. 

Opuntia erinaoea v&r urMna Pariah in Jkpson, 1930, FI. Calif, 2 542 

Similar to the typical variety, joints obovate to oblong, 1-2 cm long, 
6-7 5 cm. broad; areola all spine-bearing, spines usually 6-14, the longer 
ones remarkably flexible and thread-like, white or pale gray, not deflexed 

Rocky mountain slopes in the Mojavean Desert at 2,000 to 3,000 feet eleva¬ 
tion California m the southeastern part of the Mojave Desert, Arizona at 
scattered stations m Mohave County 

Type collection Ord Mountains, southern Mojave Desert in San Bernardino County, 
California. 

Opuntia erinaoea var hystrioina (Engelm arulRigel) L Benson 

comb nov 

Opuntia hyMtndna Engslu and Biasu, 1856, Pac R R Kept, 4 44, pi 15 f 5-6 

Joints obovate, 5-10 or 15 cm long, 3 7-7 5 or 9 cm broad, areolcs all or all 
but the lowest spine-bearing, spines 4 or usually 5-8, the longest ones 4 5-7 5 
or 10 cm long, tending to be rigid, deflexed, petals red or yellow 

Plains and mountains m the Southwestern Coniferous Woodland, the Short 
Grass Prairie, and the Rocky Mountain Forests at 4,500 to 7,000 feet eleva¬ 
tion. Northern Arizona from Coconino County to Apache County, northern 
New Mexico Flowering in June 

Type collection " Abundant from the Rio Grande westward to the Ran Francisco 
mountains, •. The specimens before ns were obtained at the Colorado CMquito and on the 
San Francisco Mountains.” Btffelow in ] 853-4, Mo 

Opuntia erinaoea var rhodantha (K Schum ) L Benson, cojnb nov 

Opmtia rhodantha K Schum , 1897, La Sonuuue Hort,- 1898 Coaaintb Kaktoen 

785 

Joints obovate, 5-10 cm long, 3 7-7 5 cm broad, more or less lead-colored 
(m the other varieties green) j usually only the distal areoles of each joint 
spme-beanng, those on at least the lower half of the joint usually spineless, 
spines 1-6 or 8, the longer ones 2 5-3 7 cm long, tending to be rigid, deflexed, 
flowers usually red but sometimes yellow (e g McGee Greek, Mono County, 
California, L Benton 11212, VA, B ) 

Flats and rocky hills in the Southwestern Coniferous Woodland, the North¬ 
ern Desert, and the Rocky Mountain Forests at 5,000 to 8,000 feet elevation 
California along the east side of the Sierra Nevada in southern Mono County 
and Inyo County (Big Trees Camp, Lake Sabrma Road above Bishop, L. Ben - 
son 6009, B) and eastward to western Nebraska, Arizona from Mt. DeUen- 
baugh, Mohave County, to Prescott, the Mogollon Rim, the northern end of 
the White Mountains and northeastward. 

Typ. eoUecttofi! “Colorado, b»l $00—2800 m Hdhe PUBJPU8, blBhte bei 8PA.TH In 
Jwii . ” 
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Opuntia oompresaa (Sahsb ) Macbr. 

Plate 25, fly A, 3 

Cactus Opuntia L. 1753, 8p PI, p 468 
Cactus compresms Salisb , 1796, Prodr, p 348 
Opuntia oompressa Macbe,, 1922, Contr Gray Herb , (65) 41 
Opuntia vulgar* of authors, not of Mill, 1768 

Low, prostrate or nearly prostrate prickly pear, roots fibrous, joints light 
green, broadly obovate to nearly circular, 4-11 cm long, 4-9 cm broad; leaves 
4-5 mm long, more or less appressed, spines none or solitary in the distal 
oreoles, petals pale yellow, the flower about 5 cm in diameter, “with about 
8 petals”, fruit 2-3 cm long 

Dry gravelly or sandy soil m the Eastern Forest Flora at low elevations 
Southern New England and southward along the Atlantic coastal plain to 
South Carolina This species is represented westward by varieties, and the 
Arizona plants of both fibrous-rooted and tuberous-rooted types tentatively 
are referred to them 

Opuntia oompressa (Salisb ) Macbr. \ar microsperma (Engelm ) 

L Benson, comb nov 
Cacti* humifmm Bat , 1820, Ann Nat, p 15 
Opuntia hvmifusa Bat , 1 830, Med PI U 8,2. 247 
Opuntia nwsacantha Bat , 1830, Bull Bot Sennge, p 210 
Opuntia caespitosa Bat , 1830, loo at 

OpiM»naBa^ne#fftt«ENaBLM,1856,Pac ll B Kept,4 41,pi 11 f 1-3 

Opuntia Jiafincsqvei var microsperma Engelm , 1850, loo at 

Opuntia oymochtla Engelm and Bigel., 1856, Poc B B Kept, 4 43, pi 12 f 1-3 

Optmtfa stenochila Engflm and Bioel , 185(», loc at , p 44, f 4-6 

Opuntia memcanthavnr mtcrosperma Covvr, 380G,Coutr U S Nat flcrb,3 42*» 

Opuntia nesacantha var cymochita CoiJLT, 1890, loc at , p 430 
Opuntia mesaoanthavar stonochila Ooult , 1896, loo at , p 430, 

Roots fibrous, joints dark green, averaging a little larger than in the typical 
variety, 7-12 cm long, 5-10 cm broad .leaves “6-8" mm long, not appressed, 
spmes mostly 1-8, one much larger than the other (accessory) ones, petals 
“10-12", fruit 3-4 cm long (Ftg A 3 ) 

According to Peebles, apud Kearney and Peebles, U S Dept Agnc Misc 
Publ, (423) 611, 1942, this plant, designated as 0 Baflnesquet, occurs in 
northern Arizona from “Apache County to northern Mohave County, not 
common, 5,000 to 7,000 feet " The ■writer has seen no Arizona specimens 
This wide-ranging middle westei n vai lety of the eastern Opuntia eompressa is 
exceedingly variable. It includes a host of minor forms variously considered 
as species and •varieties, and some may be worthy of segregation as varieties 

Type collections (1)0 humlfuaus, '‘'From New York to Kentucky sad IfisMon ” 
(2 ) O vumc.anlha, Kentucky to Louisiana (3)0 caetrptloaa, Kentucky and Tennessee 
(4 ) O RafinetquH, now not, for the first three described species, and antedated by all 
of them No typo designated nnd only the genera) range given (5 ) Yar ynlcrotpmma 
No typo designated nnd the range not distinguished from the broad range of the typical 
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variety (of 0 EafinesquM) m the Mississippi Valley. (6) 0. eymoohila, called a subspecies, 
but the name published as u binomial, “On the Gamanche plains east of Llaflo Sstaeado, 
near the 100th degree of longitude, and from there to Tucumcarl, 80 miles east of the 
Pecos’' in Now Mexico Ihgeldw in 1853-4, Mo (7 ) E stenoohila, called a subspecies but 
published as a binomial, “At the Canyon of the Zuiii,” Bigelow in 1859-4, Mo* 

Opnntia compressa var maororhiza (Engelm) L Benson, comb, nov 

Plate 2 r >, figs A, 1,2 

Opuntia macrorhisa Enchm.m , 1850, Boat Jour Nut Hist, 6 206 

Opwntta fusiform* En<ielw and BiGKL , 1856, Pac R. R Rept ,4 43 

Opuntiameeacantha Rut var maororhiza Coult, 1896,Contr U S Nat Herb, 8 430 

Opuntia plumhea Rose, Smiths Misc Coll, 1908,50 524 

Opuntia dthcafa Rose, 1011, Contr U S Nat Herb, 13 310 

Opuntia Loomisn Peebles, 1938, Cact and Succ. Jour , 9 109 

Similar to \ar microsperma, roots tuberous oven in young plants, spines 
commonly 2 or more per areole 

Plains anti hills in the Desert Grassland, the Southwestern Coniferous 
Woodland, the Southwestern Oak Woodland, and the Rocky Mountain For¬ 
ests at 4,500 to 6,000 feet elevation and (eastward) m the Short Grass Prairie 
and hi the Eastern Forest Flora Arizona from Moha\e County to Apache 
County, eastern Pima Countv, and S.mta Cruz County, eastward to Missouri 
and Texas The Arizona form is variable Usually it is longer-spined and often 
the joints are larger Some forms approach the fibrous-rooted species, Opuntia 
phaeacantha 

Type collection*) (1)0 macrorhiza, “Naked, sterile, rocky places on the Upper Guatla 
loupe " Texes, Lindhetmor, Mo (2)0 fusiform*, called a subspecies, but published as a 
binomial, “Cross timbers longitude 97 w -99 8 ” Bigelow in 1853-4, Mo (3)0 plumhea, 

San Carlos Indian Reservation, Arizona, Covillo m 1894, US This form is apparently 
identical with that on the Great Plains A specimen (Pearce, Cochise County, Ntchol 
in 1940 [pi 25 fig A, 7]) is growing in the Pomona College hotanv greenhousi (4) 0 
delirata, “Tj po U S National Herbarium no 464622, collected bj 1 N Rose at Oalnhnsn, 
April 30, 1908 (no 11961) 99 Arizona (5)0 Loomim, “Type, 77 F Boom* No SF 8W, 
Prescott, Arizona, Aug 10,1930, represented by a plant grown under cultivation at Sacaton, 
Arizona, and material removed from the cultivated plant and deposited in tho U 8 Na 
tioual Herbarium, Washington, DC” This is the extreme opposite the type dc scribed by 
Rose as O phiMbta, and it upproudtos O phauuantha 

Opnntia tortupina Engelm and Bigel 

Tbe plant described previously as Opuntia tortmpma is merely a form of 
Opuntta phaeacantha with long, twisted, light-colored spines The description 
was drawn from plants collected four miles south of Navajo Budge, Coconino 
County, by A A Nieholihl940 

EC1I1NOCEREUS 

Mostly small cacti forming low clumps 1-4 dm or rarely about 1 m in 
diameter and rarely more than 3 (maximum 6) dm high or the stems not 
infrequently solitary, the length of a single branch not more than 8 (or rarely 
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in a decumbent type 12) times the diameter; stem usually branching only at 
or near the base except after injury, or sometimes unbranched, with continu¬ 
ous ribs, cylindrical or ovoid, leafless even on the new season’s growth, areoles 
not producing glochids, flower appearing below the apex of the branch; the 
flower bud bursting through the epidermis above the lower edge of a spine- 
producing areoie, floral tube (hypanthium?) long or at least well-developed 
above the ovary; fruit spiny, the clusters of spines readily removed at ma¬ 
turity* 

The plants of this genus occurring m Arizona are members of complex 
groups Previously (Benson et at , 1940) ten described species were recog¬ 
nized as closely related entities, although it was clear that the group was in 
need of reorganization and that several species might better be reduced to 
varieties Further study in the field and collection of additional herbarium 
and garden material emphasizes the need for the following revision The dif¬ 
ferentiation of this genus from Cereus has been discussed in another paper 
(Benson, 1941) 

Key to the Species 

L Petals scarlet or crimson {with plaatid pigmentation f) , areolcs hearing white felt at 
maturity, flowers not dosing at night, remaining open until the end of anthesis 

1. Eohinoctr&iut tngloohidtotu* 
X* Petals purple to lavender (probably pigmented with anthocyans), areolcs not bearing 
white felt at maturity, the felt of the young areoles rarely persistent for two years, 
flowers dosing at night and reopening in the morning or in hot weather withering at the 
end of a Single day 

8 Areoles vertically olongate, stems unbranched 2. Bch%nocerau pectinatv* 

2 Areoles circular, stems usually branched except in young plants 
3 Central spines 2—0, approximately the same size or at least all weU developed, usually 
(at least the lower daflexed ones) flattened at least at the bases* 

3 XcMnoeercua Xngelmamniu 
8 Central spine 1, often with 1-3 shorter accessory or rudimentary centrals in some of 
the areoles of the plant, circular in cross section, not flattened 
4 Principal central spine not both strongly curved and pointing downward, spines 
white, gray, red, black, brown, or bicolored; flowers 5-83 cm in diameter 

4 Xehinoeemu Fendleri 

4 Principal central spine strongly curved near the base, turned downward, spines 
yellow or straw-color, uniformly colored, flowers (in the specimens available) 
3 5-5 cm. in diameter * 5. Eohino&revs Ledingii 

1 lohinooerepB trigloohldlatus Engelm 

Xeklnoetrem tnglaeMiiatvi Engelm , in Wmuz, IMS, Mem Tour N. Hex., p 98 
Cerent triffloeMiiatut Engelm., apwi A Gray, 1849, Mem Amer. Aeftd., II 4 60 
SeMnoeereut paueitpintu (Engelm.) Kngolm, ex Bttmpltt var triglochidiatv* K SCJrtTM, 
1898, Gettuutb Ratteen, 281 

Older plants dense, forming clumps of few to many stems each 3-4 or 6 dm 
high, mostly 4-8 cm in diameter, obviously and conspicuously green, not 
obsdured by the spines, ribs commonly 5-8, somewhat tubereulate at the 
areoles, spines exceedingly variable, sometimes as few as 8 or as many as 18, 
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1-3 cm long, central spines 0-5 or 6, smooth and ribbed, somewhat longer 
than the radials; radial spines 3-10; areole circular, bearing white felt; petals 
crimson or scarlet, the flower about 3 cm m diameter, floral tube 2-5 cm long 
above the ovary, the scales with tufts of white hair, fruit more or leas spiny, 
snbcylmdrical, about 2-3 cm. long 

Southern Colorado to trans-Pecos Texas A few Arizona plants approach 
the typical variety 

Type collection “On Wolf Greek [near Santa F6, New Mexico], in pme woods, flowers 
in June [Wializeniua in 1846, Mo ], Santa F6 (Fendlor) *. ” Mo. 

1a Echinocereus trigloohidiatus var gonacanthus (Engelm and Bigel) 
Engelm and Bigel ciW T Marshall 

Cvreut gonacanthus Enoelk and Bioel , 18S6, Pae B. B Kept., 4. 33, pi. 9 f. 2-9 
Echinocereus gov acanthus Engelm., ex Bdmpler in Fttasras, 1888, Handb Oaeteenk., ed. 
2,p 806 

Echinocereus paucwpinm (Engelm.) Engelm, ex Bdmpler var gonacanthus K ScHUli , 
1808, Qeaamtb. Kakteen, p. 281. 

Eohinoeereiu trigloehidmtus var gonaeanthus (Engelm and Blgel ) Engelm and Bigel, 
ex W T. Marshall In Maeshat.t. and Bock, 1041, Cactaeene, p 117 

A robust type similar to the typical variety, spines mostly 6-8 per areole, 
twisted and somewhat curved, central spine usually solitary but sometimes 
more than one, 3-5 cm long, markedly angled with usually 6 or 7 sharp nbs, 
radial spines 2-3 cm long. 

High plains at the lower edge of the Rocky Mountain Forests at 6,000 to 
8,000 feet elevation Arizona 40 miles west of Zufii, New Mexico, and near St. 
Johns, Apache County, ( Wyatt W Jones, the specimen with 3-angled central 
spines ) New Mexico near Gallup and Zufii Reported fiom the White Sands 

Type collection "On high sand bluffs, covered with scattering cedars, near the natural 
well, about 40 miles west of Zufii, near the 109th degree Only seen in that locality ” Prob 
ably Apache County, Arlsona, Bigelow in 1853-4, Mo Zufii, New Mexico, Is within 10 or 
12 miles of the Arisons line, bnt the 109th Meridian is just east of the state boundary 

1b. Echinocereus triglochidiatus var polyacanthus (Engelm ) L Benson, 

comb nov 

Eehinocereus polyaoanthus Engelm. in Wieuz., 1848, Mem Tour N Mex, p 104. 

Cerate polyaoanthus Engelm. apui A Gray, 1849, Mem. Amer. Arad, n, 4 80 
BeMnoosreus ansonievt Oxctctt, 1920, Caetography, (8) 3 

Clumps of steins not dense or dome-hke, the stems usually 15-45,1.5-5 dm. 
high, 6-10 cm in diameter, elongated and cylindrical, nbs about 9-10, promi¬ 
nent, not markedly tuberculate at the areoles j central spines 2-4, turned down¬ 
ward or perpendicular to the stem, straight, stout or slender, 2.5-5 cm. long; 
radial spines about 10, appressed; flower about 35-4 cm in diameter; floral 
tube about 3 cm. long above the ovary 
Desert Grassland and Southwestern Oak Woodland at 3,500 to 5,500 feet 
elevation. Arizona m the Pinal Mountains, Pinal County, and the Galhuro 
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Mountains, Graham County, and southward to Santa Cruz and Cochise coun¬ 
ties Southeastern Arizona to western New Mexico, Chihuahua, and Durango 
Flowering late m May and in June 

Typo collections* (1) E polyaeantkus, “Coaihulrlaehi,” Chihuahua, TTisUrenitw in 
1846-7, Mo (2 ) E arizonicus, Final Mountains, Pinal Coilnty, Arizona. 

lc Eohinooereus trigloohidiatus var melanaoanthus (Engelm ) L Benson, 

comb nov 

Eohinooereua coocineua Engelm in Wislie., 1848, Mem Tour N Men , p 98 
Cereua oocmneus Engelm apud A Ghat, 1849, Mem Amer Acad, II, 4 51 1849, not 
Balm Dyck ex DO in 1828 

Cereua oooovneua var melanaoanthus Engelm , lor at 
Cercus oooctneua var oyltndrieux Engelm , loo ext 

Cereua magavcnais var eunionsis Engelm and Bigfl ,1850, Pac B.B Kept, 4 35, pi 4,f 9 
Cereua Btgelovii Engelm var auntensxa Engelm , apud Engelm and Bigei , 1856, loo at 
(on the plate) 

Cereua phoeniceus Engelm apud Engelm and Bigel,, 1856, loo ext , p 34 f 1-5 
Eohinooereua phoenxceut Engelm , ex EUmplor in FOrbter, 1885, Handl> Cacteenk , ed 2, 
p 788 

Echlnoeereu# mojavensis var sumeims Engelm , ox RUmpler, Forster, 1885, loc at , p 808 
Eehmoeereui r phoentoeus var inermis K Bchum , 1896, Monatssekr Kaktoenk , 6 150 
Ednnocereuscoocineua var xncrtnisj A Purpus, 1925, Mitt Deutsch Dendr Gen, 1925 49 
Eoktnocereus triglochxdiatua var ooccmeu s Engelm , e® W T Marshall in Marshai l and 
Bock, 1941, Cactaceae, p 117 

Echinoccreua conyonenaia Clover and Jotter, 1941, Bull Torrey Club, 68 417 f 1 (4) 

Stems from a few to more than 500, cylindrical or ovoid, 0 7-1 5 dm. high, 
mostly 3-5 or 6 cm m diameter, ribs commonly 8 or 10, not markedly tuber- 
culate at the areoles, central spine 1 or sometimes more than 1, perpendicular 
to the joint, straight, tapering, 1 3-3 cm long, radial spines commonly 5-10, 
similar to the central spine but smaller, flower 3-4 5 cm m diameter, floral 
tube 2 5-3 cm long above the ovary 

Rocky hillsides and the forest floor in the Southwestern Coniferous Wood¬ 
land, the Southwestern Oak Woodland and Chaparral, and the Rocky Moun¬ 
tain Forests at 4,000 to 8,000 feet elevation Arizona m the mountainous 
regions from the Hualpai Mountains to the Kaibab Forest, and southeastward 
to the Santa Catalina Mountains, Pima County, and to Greenlee County, 
thence southward to Santa Cruz and Cochise counties Southern Utah to 
Colorado, Arizona, and New Mexico Flowering from March until June, de¬ 
pending upon altitude 

Type collections (1.) M coocineua, "With the foregoing, also about Santa F6 M The 
“foregoing” was E triglockidiatua, see above. Mo (2 ) Tar mclanacanthua, “Among a 
number of plants of this family which Mr Fendler sent from Santa FA in a living state, 
but which unfortunately were all dead when they came to hand, are some specimens whleh 
appear to be varieties of this species . ” (3) Var cyhndncua, ef statement for var 
melanaoanthus Mo (4 ) Var renlensia, “It was found near Gallon Diablo, on the Colorado 
Chlquito, about 120 miles west of Zufii ” Canyon Diablo, near the Little Colorado River, 
Arisons, Bigelow in 1803-4, Mo (0 ) C phoenioev*, non nov for E, coocineua (8 ) Var. 
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ittermu)," Herr C A Purpug aua Colorado an die iuealge l>erlihmte Gortneroi von SPA TS 
•chickte (7 ) E, eonponeneia, “TYPE (Clover and Jotter MS 17) collected in a sandy 

pocket on a steep limestone outcrop 100 yards from the [Colorado] river, Bass Cable below 
Hermit Creek Rapids, Grand Canyon, Coconino Co, Arizona Locally abundant Living 
specimen in the Botanical Gardens, (Oard 16846 ) f University of Michigan, Ann Arbor, 
Michigan ” Specimen now pressed* 

In Echinooerem triglochidiatus var mojavensi* (Engelm ) L Benson, 

comb nov 

Cereus mojavensis Enqjclai and Bxuei*., 1856, Pac R B* Kept., 4* 33 pi. 4 
Cereus Bigelov u Engelm, apud Enoelh and Bxgel , 1856, loo oit (on the plate ) 
Eehinooereus mojaverme Engelm, ex Rilmpler in Fdasma, 1885, Handb Oacteenk, ed 2, 
p 803 

Similar to var melanacanthus; nbs (of the material available) strongly tu- 
berculate at the areoles, spines curving, tortuous, somewhat flexible, whitish, 
floral tube (of the plants available) 17-2 cm long 
Rocky hillsides in the upper Mojavean Desert and the Southwestern Coni¬ 
ferous Woodland at 3,500 to 5,000 feet elevation Arizona in scatteied locali¬ 
ties in Mohave County (Black Mountains, Grand Wash Cliffs, Hualpai 
Indian Reservation) Southeastern California to southern Utah and north¬ 
western Arizona 

Type collections (1 ) C mojaven$%» f “Pound between the Bio Colorado and Mojave 
Crook ” California oast of the Mojave River, Bigelow in 1853-4, Mo (2)0 Bigelovti, 
apparently a discarded name once intended to be proposed for the same plant 

2 Echinocereufl pectinatiu (Scheidw ) Engelm 

Xchtnocaciue pecUnatm Sohkidw , 1838, Bull Acad Sci, Bm , 5 492 
Echmocactun pectmtferm Lem AIRE, 1839, Cact Gen Nov sp , p 25 
Eehtnopeie pectinata Pennet*, 1843, Allg Gartene, 11 2B2 
Echmocercu* peetinatua Engelm , in Wisuz, 1848, Mem Tour N Mex , p 110 
Cereua peetinatua Engelm , apud A Guay, 1849, Mem Amer Acad Set, TI, 4 50 
Cereua pectmtferve Labourist, 1853, Monogr Cact, p 320 

Stem unbranched, erect, cylindrical, 1-2 dm high, 3-8 cm m diameter, ribs 
about 20, not markedly tuberculate at the areoles, but transversely grooved 
between adjacent areoles, spines white to red, not completely obliterating the 
stem, central spines 2-5, mostly 3, mostly 1-3 mm long, m a single row, 
radial spines 15-20, appressed against the stem, pectinate, markedly ap- 
pressed, 3-8 mm long, flattened, straight, tapering, areoles vertically elon¬ 
gate, the growth of different years marked off by the color of the spines 
produced in early or late season, flower funnel-form, petals reddish-purple, 
tending toward lavender, floral tube about 12 mm long above the ovary j fruit 
nearly spherical, about 2 5 cm* in diameter 
Rooky or gravelly hills m the Desert Grassland and perhaps the Southwest¬ 
ern Oak Woodland at 4,000 to 5,000 feet elevation Southeastern Arizona to 
Chihuahua The plant occurring m Cochise County, Arizona, seems to be 
referable to the typical variety, but it has not been seen in flower (Perdla Mts*, 
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Harlan in 1939, Sac ; near Douglas, W W Janes UA, S) 16 miles northeast 
of Douglas, Benson and Barrow 11113, UA, B) This is one of several Chi* 
huahuan Desert species occurring on limestone hills in southeastern Arizona. 

Type collection * The identity of the typo ii difficult to eetnhlieh According to Britton 
and Bose, Cactaceae, 3 29-30,1922, "This species was drat collected by Galeotti who sent 
a collection to Belgium from the states of San Luis Potorf and Guanajuato, Mexico. The 
type station, Villa del Pennasco, we have not located It was soon after figured by Lemaire 
(Icon Oaet, pi 14 or 15) and Pfeiffer (Abbild Beschr Oact, 2, pi 10), very likely from 
the type collection.” According to Engelmann, loo eit, however, the type is from Chihuahua 
"The description of the plant (which died without producing flowers) found in several 
works, as well as in the latest publication on Cactaceae, before me, of Foamier, Leipzig, 
1945, was made, as Prince Balm informed me, from specimens sent from Chihuahua by 
Mr Potts It entirely agrees with my specimen from the same region ” 

2a Echinocereus pectinatus var rigidissimus (Engelm ) 

Engelm cx Bumpier 

Cerent pectinatus (Scheidw ) Engelm, vat rigidissrmut Engelm , 1857, Proe Amer Acad, 

3 278 

SeMnocereut rigidittimiu Rosa, 1800, Contr, XT 8 Nat Herb, 12 283 

Sehinocereus iaspaeanthut Engelm , var nguiissimus W T Marshall In Marshall and 

Book, 1851, Osetaeeae, p 118 

Stems 0 7-3 S dm high, 5-10 cm in diameter, areoles crowded, the spines 
completely obliterating the surface of the stem, central spmes none, radial 
spines flat, thicker and stronger than in the typical variety, 15-18, strongly 
appressed, 6-14 mm long, flowers between lavender and magenta 

Occurring on rocky slopes and grassy areas m the Desert Grassland and the 
Southwestern Oak Woodland at 4,000 to 6,000 feet elevation Arizona from 
the Baboquivan Mountains to the Santa Catalina Monntaina, Pima County, 
and southeastward to Santa Cruz and Cochise counties; northern Sonora 

Type collection “ from Sonora ” According to Engelnuura, la Emory, Kept XT 8. 
and Mex Bound Surv,, 2 32,1858 “In the Sierras of Pimera Alta in Sonora, and farther 
west (A Schott) Flowers in June and July ” Mo 

2b Eohinoocreus pectinatus var neomexicanus (Coulter) L Benson, 

comb nov 

Bchtnoeartut dasyaoanthus Engolm, in Wisuz, 1848, Mem. Tour N. Mex, p 1D0, 

Certut dasyacanthus Engelm, apud A Okay, 1848, Mem. Amer Acad, II, 4 • 50 
Ccreus etenoties Engelm, in Emory, 1838, Bept XT. 8 and Mex Bound Surv ,2 *1, pi 42 
ctrout etenoides Engelm, et Bumpier in PdRsns, 1885, Hand. Oaeteenk, ed. 2, p. 819, f 109, 
Ccreus Am voces thus var. ntomrxttmiut Coult, 1896, Contr XT 8 Hat Herb, 8 884. 

Not Eohtnorereus neomexicanus Stamm*, 1808, Ball. Torrey Club, 85 87 

Stems 1-3 dm high, 5-7 or 10 cm in diameter; areoles crowded, the spines 
usuallj practically obliterating the surface of the stem, central spines mostly 
5-8, usually arranged irregularly (or in a single row in types transitional to 
the typical variety), 3-10 mm long; radial spines somewhat flattened, 15-20 
or more, not markedly appraised, 10-15 mm. long, flowers typically yellow 
but sometimes varying to the magenta series, 
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Desert Grassland and Oak Woodland at 4,000 to 5,000 feet elevation. Ari¬ 
zona (according to Professor Thornber) m the soothers part of the Baboqrn- 
vari Mountains, Puna County, and (according to A A. Niehol) in the PeriUa 
and Guadeloupe mountains, Cochise County, as well as (according to A. A. 
Niehol) in perhaps modified form m the Oro Blanco Mountains vest of 
Nogales, Santa Cruz County, and at Altar and Pitiqmto in adjacent Sonora; 
Southern New Mexico, Trans-Pecos Texas; Chihuahua 

Type collections (1 ) E dotyocanthun, “On the mountains near El Paso, In August in 
flower anfl fruit w WisUateniu* in 1846-7, Ho (2)0 ctonoides, "Prom Eagle Pass to Santa 
Bosa (Bigelow), on the Pecos (Wnght)” Texas. Mo (8.) Yar neome&canus, "Type, 
Wright 366 in Herb Mo Bot Card Southeastern New Mexico ” The necessity for use of 
this name in varietal status Is unfortunate, for the little known epithet neomeecioanut dls 
places the well known one, datyacanthus, and the epithet neomwcatws was proposed later 
in specific rank for a plant of the Eohmoooreus tngloehiduitu* complex 

3 Echinocereus Zngclmannii (Parry) Parry ex Rdmpler 

Cereut Engelnuinnii Parry ex Eng&LM , 1852, Amor. Jour ScL, II, 14 338 
CereuaEngelmannti var voriegatut Engklm, 1856,Pac B B Bept,4 85,pi 5 f.4-7 
Cereut EngelmannU var ehryeooentrue Engelm., 1850, loo oit, t 8-10 
Behtnoeereus BngoVmtmmx (Parry) Parry ex Bitmpler in Foestice, 1885, Handb Cacteenk., 
ed 2, p 805 

Eehvnocereua EngelmannU var voriegatut Engelm , ex Bumpier, FliBsnut, 1886, toe eit, 

p 806 

Behinoeereut EngelmannU var ehryaoeentrve Engelm , ex Bumpier, FObstcr, 1886, loe eit , 
p. 800 

Behxnocereus ehryeoeentrua Okcott, 1920, Cartography, (3) 4 

Clumps not dense, stems erect, usually 1-25, not crowded, cylindrical, 
usually 15-8 dm. high, 5-7 5 cm in diameter, firm, ribs usually 10-13, not 
markedly tubereulate at the areoles, spines sometimes obliterating the surface 
of the stem, central spines 2-6, all large and well-developed, red, yellow, white, 
brown, or gray, or the lower one white and the others variously colored, some 
of them deflexed, tapering, 8 7-9 cm long, stout but somewhat flexible, curv¬ 
ing or twisted, usually flattened at the bases, radial spines 6-12, similar to 
the central but smaller, areole circular or nearly so, not bearing white felt 
after the first year, petals purple to magenta, the flower 5-7 5 cm m diameter, 
funnel-form; floral tube about 12 mm long above the ovary, fruit red, nearly 
spherical to ovoid, about 3 cm long, spmy, shedding the interlocking spines at 
maturity, edible - 

Hills, plains, alluvial bottoms, and benches in the Northern, Mojavean, and 
Sonoran deserts at 100 to 2,500 or rarely 5,000 feet elevation California about 
the Owens River Valley and in the Mojave and Colorado deserts, southern 
Nevada, southern Utah; Arizona from southern Mohave County to Yuma 
County, Pinal County, and western Pima County, Baja California to Sonora. 
Flowering in late March and in April. 

Typa mBmUmwi (1) C. SngetmauuU, “Mountain, about Sea Felipo, on the onotom 
deeHvity of tbs OordfflonuL*’ Colorado D o. ar t in San Diego County, California,' Parry la 
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1852, Mo (2 ) Var vanegatiu, «0n th« Cactus mountain* and at the head of Williams 
Elver, degree* 113% longitude " Arkona, Bigelow in 1853-4 Mo <3 ) Var. ckryeoeenttus, 
"It was found where C variegatus [var variegatus] disappears on the lower part of 
'Williams’s River, and was seen from there to Mojave Creek, and up that stream to the Sierra 
Nevada w Western Arizona and California, Bigelow in 1853-4, Mo The species is barely 
to be maintained as distinct from E Fendleft, and the separation is rather arbitrary 

3a Echinooereus Engelmannii var Nicholii Ij Benson, var nov 
Plate 25, fig B 

Caulibus 10-30 creetis, 3-5 dm longis, 5-7 vel 8 cm diametro, aeuleis flavis, 
petaiis colore similibus lavendulae 

Stems erect, m large dumps of 10-30, 3-5 dm high, 5-7 or 8 cm m diame¬ 
ter, spines all yellow , petals lavender 

Common on rocky hillsides m the Sonoran Desert at 1,000 to 2,000 feet 
elevation; not occurring on the alluvial flats between the mountains Anzona 
in western Pima County from the Organ Pipe Cactus National Monument to 
the Silver Bell Mountains, largely on the Papago Indian Reservation, 

Type collection Silver Bell Mine, Silver BeU Mountains, Fima County, Arisona, L 
Benson 107*0, March £8, 1841, TYPE VA; ISOTYPE B Mr, A A Nwhol has brought 
many plants of this variety to the University of Arizona on the suppostion that the} were 
a new entity 

3b. Eehinooereus Engelmannii var deoumbens (Clover and Jotter), 

L Benson, comb nov 

Eohmocereus deeumbens Clover and Jotter, 1941, Bull Torrey Club, 68 417, fig 7,1941 

Stems decumbent, up to 50 or more, forming dense masses, elongated and 
slender, 2-6 dm long, 3-5 cm in diameter, spines yellowish to white or 
pinkish, the lower deflexed and flattened central spine 2 5-3 5 cm long, the 
other centrals and the radials 1 5-2 3 cm long, relatively weak and flexible, 
flowers unknown 

Talus and ledges m precipitous canyons of the Sonoran Desert at about 
2,000 to 3,000 feet elevation Arizona at Mile 16%, Marble Canyon, Colorado 
River, Coconino County, and at Palm Canyon, Kofa Mountains, Yuma 
County (Benson and Darrow 10870 UA, B) The Palm Canyon plant grew 
on top of a huge boulder where almost no soil was present, and it covered an 
area three or four feet m diameter 

Type collection “Typo on limestone lodge 30 feet from the river’s edge and at the base 
of rocky talus at Mile 10% Marble Canyon, Coconino Co, Arizona (Clover and Jotter **10) . 
Living specimen at the Botanical Gardens of the University of Michigan, Ann Arbor, 
Michigan (Card. 16870 Pig, 7 )** Specimen now pressed 

4 Sohinoobreus Fendleri (Engelm ), Engelm ox Blimp)er 

Cereus Fendleri Engehn, apud A Gray, 1849, Mem Amer Acad, II 4 51 
Cereus FcntfZm var, paupercuhts Engelm,, A Gray, 1849, loe cit 

Echinocereu* Fendteri (Engelm ), Engelm, ess Bdmpler in FttsSroa, 1885, Handb. Caeteenk, 

ed 2, p 801 
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Clumps not dense, the stems 1-6 or perhaps more, not crowded against one 
another, ovoid, 7-16 cm long, 5-10 cm in diameter, flaccid, nbs usually about 
9-10, not markedly tuberculate at the areoles, spines not obliterating the sur¬ 
face of the stem, central spine 1, at first very dark brown to black, gray in 
age, turned upward from the base, tapering, 2-4 5 cm. long, stout, slightly 
curving upward the entire length, ngid, not flattened, radial spines 9-11, 
similar to the central bat shorter and white or pale gray, areole circular, not 
bearing white felt at maturity, the felt rarely persisting two years, petals 
magenta to purplish, the flower about 5-7 cm m diameter, floral tube about 
12 mm long above the ovary, fruit ovoid, about 3 cm long, Bpiny, the spine* 
clusters interlocking, falling away as a sheet at maturity 

Grassland and open areas in the Rocky Mountain Forests at 5,000 to 7,000 
feet elevation Northern Arizona in Coconino, Navajo, and Apache counties, 
southern Utah, northern New Mexico 

Type collections (1 ) C Fcndlert, “Santa Fe, on elevated sandy plains, flowering in 
June ” Fendler, Jfo (2 ) Var paupereulvs, apparently collected In the same vicinity by 
Fendler, Mo 

4a Echinocereus Fendlen var reotispuus (Peebles),L Benson, comb nov. 
Echinocereus rcdisptnus Pkeblhs, 1938, Amer Jour Bot, 25 675, t 1,3d 

Stems lr-5, usually 1-2 dm high, 6-9 cm in diameter, firm, the ribs 8-10, 
central spine perpendicular to the stem, straight, 12-2 5 cm long, m some 
areoles accompanied by small accessory centrals, rigid, rather stout, flower 
about 6-6 5 cm m diameter 

Rocky slopes and benches m the Desert Grassland at 3,500 to 5,500 feet 
elevation Arizona from Nogales and the Santa Rita Mountains to Ft Grant 
and Cochise County 

Typo collection "Typo Peebles No 8F 906 (flg 1), bills nonr Nogales, Ancona, eleva 
tion 8,900 feet, May 5,1935, represented by a living plant under cultivation at U S Field 
Station, Saeaton, Am, and by material deposited in the U 8 National Horbanum as 
No 

4b Bohisooereua Fendler! var robusttu (Peebles), h Benson, comb nov 
Echinocereue reetlepinue Peebles var robuetve Pjuwuks, 1938, Amor Jour Bot, 26 675, 

t 8e 

Ebhlnoeerevslrobuetvj Peibjjcs, 1940,Jour Wash Aead 8ei,30 219 

Stems 5-20,17-4 5 dm high, mostly 8-10 cm in diameter, nbs 6-13, firm, 
central spine straight, perpendicular to the stem, 2 5-7 5 cm long, in some 
areoles accompanied by small accessory centrals, rather flexible, slender; 
flower usually 7,5-8 5 em in diameter 

Rooky slopes in the Sonoran and Chihnahuan deserts and the lower part 
of the Desert Grassland at 2,000 to 4,000 feet elevation. Arizona from eastern 
Pinal County and eastern Pima County to the upper Gila River valley and 
the lower parts of Coohke County. This is the only Eohvnocereut in the desert 
about Tucson Flowering in April and May Closely related to the next variety. 
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Type collection. "Type Feeble* No NT 806, TtMM to SjkMao Canyon, Pima Oemsty, Art- 
MU) August 27, 1225, represented by a living plant grown under wdttnUn at fla cat ou, 
Arin, and by material deposited in the U S. National Herbarium as No 1788867, 91 

4o Echiaocereus Fendleri var Boyoe-Thempeonii (Orcutt), h Benson, 

comb nov 

SeMnoeereus Boyce Thompson^ Orottt, 1226, Cactography, (2). 4 

Stems 1-10,1-2 5 dm high, 5-7 5 cm m diameter, rather firm, Tibs 12 or 
commonly 14-18 or sometimes more, central spine 2 5-4 cm long, accompanied 
m at least some areoles by 1 or 2 accessory centrals, perpendicular to the stem 
or more commonly deflexed, straight, flexible, very slender, remarkably light- 
colored, either straw-colored, reddish, or white (gray in the two preceding 
varieties), flower usually about 6-6 5 cm m diameter This variety is transi¬ 
tional m some of its forms to Echvnocerens Engelmantm 

Rocky slopes or grassy uplands in the upper part of the Sonoran Desert, 
the Desert Grassland, the Southwestern Coniferous Woodland, and the South¬ 
western Oak Woodland at mostly 2,500 to 6,500 feet elevation Central Arison* 
from the vicinity of Seligman southeastward just below the Mogollon Rim to 
the upper Gila River Valley. Flowenng from March until May 

Type collection “Grounds of the Boyce Thompson Southwestern Arboretum, near Su¬ 
perior, Anronn, at an elevation of about 2,800 feet ” The original description was reprinted 
by Peebles, Amer Jour. Bet ,25 677 1838. 

4d Echinoceretu Fendleri var Bonkerae (Thornber and Bonker), 

L Benson, comb nov. 

JCehtnoeereue Bonkerae Tuobnbeb. and Bonkkb, 1882, Fantastic dan, p 71-3, 86 , pi. oppo¬ 
site p.28,72 

Clumps rather dense for the group, the stems usually 5-15,1.2-2 dm. high, 
3 5-6.5 cm m diameter, rather firm, ribs 11 or 13-16; central spine 6-8 mm 
long, accompanied in some areoles by 1 or 2 accessory centrals, perpendicular 
to the stem, rigid, white or pale gray tipped with brown; flower tending toward 
purple, about 6-6 5 cm in diameter, the petals and sepals more nearly rotate 
than in the other varieties, or even slightly reflexed. 

Hills and slopes in the Desert Grassland and the Southwestern Oak Wood¬ 
land at 3,500 to 5,000 feet elevation, best developed in shady situations where 
leaf-mold is present Ansona from the vicinity of Globe to the Santa Catalina 
Mountains and the Graham (Pinaleno) Mountains Specimens collected by 
A A Nichol in 1940 are clearly transitional between this and var. Boyce- 
Thompsons, 

Type eoUoetlon "We are nearing the beautiful Pinal Mountains in eoutheaetern Ari- 
iom . ” According to A A. Nichol, the plant described by Pro f ess or Thornber was from 
nsar Oracle at the north baas of the Santa Catalina Mountains. Mr. Nichol plaatsd the 
specimens in the University of Arisona Cactus Garden, and in 1288, the writer placed the 
remains of the last individual in tha University Herbarium. They are the eieeeet apprpaeh 
to a type Coulter, Oontr U. 8. Net Herb, 3. 384,1826, described a plant probably of tfaie 
variety from Oracle (Boons in 1681), placing the vegetative material near Cereui cteneMw 
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Bngelm (Bckintmraua peotinatu* var neome^oonuA above). Britton and Boae, Cactaceae, 
2: 67,1922, published a photograph of this plant (fig 46) as E Fen&leri. 

5 Echinooereua Lading!! Peebles 
Eckinoccreua Ledinffii Peebles, 1936, Cact and Sutc, Jour, 8 85 

Clumps not particularly dense, longer stems cylindrical, 15-4 or 5 dm 
high, 6-9 or 10 cm m diameter, ribs 12-16, not markedly tuberculate at the 
areoles, spines not completely obliterating the surface of the stem, light yellow 
or straw-color; central spine 1, but often accompanied by 1-9 short upper 
accessory centrals, deflexed and strongly curved downward near the base, 
about 2 cm long, stout, rigid, tapering, radial spines about 10-12, straight, 
about 9 mm long, aroolc circular or nearly so, not bearing white felt, petals 
rose-purple, the flower 3 5-5 cm in diameter, floral tube about 9 mm long 
above the ovary, fruit pale green, spherical, a little less than 1 inch m diam¬ 
eter, spiny when young 

Slopes m the Southwestern Oak Woodland at 4,500 to 6,000 feet elevation. 
Southeastern Arizona in the Quinlan, Santa Catalina, Santa Rita, Huachuca, 
Graham (Pmaleno), and Chincahua Mountains m Pima, Graham, Santa 
Cruz, and Cochise counties Perhaps endemic in Arizona The localities are 
based upon records supplied by A A Nichol, specimens have been obtained 
only from the Graham Mountains 

Type collection "Type collected at about 4,500 feet elevation on slopes of Mt Graham, 
Pinaleno Mountains, Graham Co, An tone, Louie Waukuro, July 11,1935, U S Nat Herb 
No. 1,634,004 " 

ECHINOCACTUS 

In this genus only a few changes are proposed now, and other problems are 
deferred pending accumulation of additional data 

Eohinocaotus acanthodes Lemaire 

Eohinocactua aeanthodea Lbmaike, 1839, Cact Gen Nov Sp, p 106 

Eohtoooaetu* vtindeacen* var cyUndraceus Engei,m,, 1862, Amer Jour Sci, II 338 

Ecklnooactw LcContei Engelm , 1856, Poe. R R. Rept, 4 29 

Eohinocactua cyUndraoeus Engslm , 1857, Proc Amer Acad, 3 275 

Echtnocaatns Wuilutcnh Engehn var LeContei Eugelm, in RomaoCK, 1878, Rept IT 6 

Geogr 0urv., 6 128 

Ferocactu* LeContei Bsrrr and Ross, 1922, Cactaceae, 3 129 
Fergcaetua acanthodea Bam* and Boss, 1922, loc tit 
Feroooctua EostU Britt and Ross, 1922, Zoo <*t*,p 146 
Eohtnooootua SertrichU Wsikbbbo, 1929, Desert, 1 40 

Ferooociua acanthodes var, Eoatia, W T Marshall in Marshall and Bock, 1941, Cactaceae, 

p* 148, 

The common barrel cactus in western and central Arizona does not seem to 
have any poin^p of consistent difference from the type common in the Cali¬ 
fornia deserts. Previously (Benson et cl, 1940) it was treated as a species 
ponding further investigation, but with the following statement, “Probably 
merely a form of Echmoeaciu* aecntkodnS* 
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Type collection#. (1.) E aoanthvdt*, typo collected in California. (2.) Var. CyUndracen» 4 
"Pound near San Felipe, on the eastern slope of the California Mountains." Colorado 
Desert, San Diego County, Parry, Mo (3 ) E+ LeContei, "This gigantic epoeies was first 
noticed by Dr John L LeConte, on the lower QUa, where also Dr 0. C Parry saw It . 
Subsequently, Dr Bigelow met with this remarkable plant, abundantly from the Cactus 
Pass, at the headwaters of Williams 1 River down this stream to the Colorado, and west of 
It till E polyccphalu* took its place " (4 ) F Fostii, "The type is based on a plant collected 
m Lower California, 40 miles south of the International Boundary Line (Host No 327) ” 
(6.) E. Hertnahn, "Type specimen Huntington's Botanischer Garten and Museum, San 
Marmo, California." "Type—Weinberg m Henry E Huntington's Botanic Garden, Ban 
Marino, Calif Locality—Tortilla and Oil a mountains, Arizona " 

Echinocactus polyoephalus Engelm var xeranthemoides Coulter 

Eehtnocartus polycephalm Engolm \ar xeranthemoides Covlt, 1896, Contr U 8 Nat 

Herb, 3 386 

Eehinocaetwt xeranthemoides Engelm ex Coult , 1896, loo at , as syn 

Echinocactus xeranthemoides Engelm ex By on, 1917, El Rocky Mts. and adj Plains, p 579 

Stems rarely more than 12, the largest ones 1-2 dm in diameter, the clump 
usually asymmetnal, that is, the tallest stem on the edge, spines glabrous, 
yellow or pale gray tinged with red or sometimes pmk or light red, central 
spines spreading at right angles to the stem (In the typical variety stems 
commonly 10-30, the larger ones 2-3 dm in diameter, the clump symmetrical, 
that is with the largest stem in the center, spmes densely covered with felt 
when young, red, central spmes spreading each m a low arc ) 

Kooky, south-facing ledges in the Southwestern Coniferous Woodland at 
4,000 to 7,000 feet elevation Arizona m the northern edge of Mohave County 
and along the Colorado River system from Lee’s Ferry and Canyon Diablo 
to the Grand Canyon region; southern Utah 

Typo collection “Type, Siler of 1881 and 1888 in Herb Mo Hot Card ” 

MAMMILLARIA 

As m Ethtmcactus and Qpuntia, although a number of problems exist, data 
for solution of some of them are inadequate Only the following changes are 
proposed 

Mammillaria vivipara (Nutt) Haw var aggregate (Engelm ), L Benson, 

comb nov 

Mammillaria aggregata Engelm in ElioiiT, 1848, Notea Mil Reconn, p 148 
Crrnuaggregating Ooui/r, 18*18,Contr U S Nat Herb,3 300 
UchmncereM aggregate Ryob , 1008, Bull Torrey Club, 38 140 
Coryphuniha aggregata Bbitt and Rosa, 1023, Caetaceae, 4 47 

Low-grow mg plant, the stems at first solitary but later forming mounds 
2-6 dm high and up to 6 dm m diameter; stems 4-5 cm m diameter at ma¬ 
turity, tubercles cylindrical, about 8-10 mm high, about 6 qp in diameter, 
the surface of the stem obliterated by spines; central spmes usually 5-6, white 
tipped with brown, stisight, the upper ones turned upward, 1.5-2 cm long, 
the lower ones spreading at various angles from the stem, about 6-9 mm. long, 
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tapering. slender but rigid, not flattened, the centrals appearing after the 
radials and not present m young stems; radial spines 15-20, similar to the 
centrals, white, slightly brownish at the extreme tips, 12-18 or 25 mm long, 
somewhat flattened, petals usually lavender or pink, oblanceolate, rather 
abruptly acuminate, 4-6 mm. broad, the flower about 3 5-4 cm in diameter; 
fruit green with a dull purplish tinge, ellipsoid, about 2 5 cm long, 1 8 mm 
m diameter 

Iiiver bottoms, the desert floor, or most frequently on grassy plains or rocky 
slopes in the upper part of the Sonoran Desert* the Desert Grassland, and the 
Southwestern Oak Woodland and Chaparral at 3,000 to 5,000 or 6,000 feet 
elevation The eastern half of southern Arizona, largely south of the Mogollon 
Rim, New Mexico on the Gila River drainage, Sonora. Flowering m May 
and June 

Typo collection “Oct 18, 1840 Head waters of the GUa, 6,000 feet above the sea” 
Interpretations of the type have alternated between this plant and Echtnocerrus triglochx 
duttus %ar melancanthus Engelmann, loo ext , first interpreted the plant as a member of 
the Mammillaria v%vipara complex, and (as pointed out bj Peebles apud Kearney and 
Peebles, U 8 Dept Agric Mibc Publ, (423) 605, 1942, the onginnl drawing shows 

crossed spirals indicating tubercles on the stem The l\pe was not. preserved, or was lost 

Mammillaria vivipara var arizonica (Engelm ) L Benson, comb uov 

Mammxllarm artzomoa Fngolm in Basw and Wats , 1876, Bot Calif , od 1,1 244 
Cactus radtosus (Engelm) Coult \ar artzonxoa COULT, 1894, Contr IT 8 Nat Herb, 

3 121 

Mammillaria radtosa Engelm var arUfonioa K Schtjm , 1898, Gesamtb Kaktcen, p 481 
Corpphanlha arwonioa Bmtt and Bosk, 1923, Cactaceae, 4 45 

Stems solitary at first, later forming great mounds, spines predominantly 
dark biown, lower central spines 2, one of these spreading perpendicularly 
(to the areole), the other turned downward, petals deep pmk, linear-lance¬ 
olate, gradually acuminate, 2 5-4 mm broad. 

Rocky places in the Southwestern Coniferous Woodland and the Rocky 
Mountain Forests at 4,000 to 8,000 feet elevation Southwestern Utah, north¬ 
ern Arizona from Mohave County to Apache County and southward to the 
Mogollon Rim and the White Mountains, and perhaps farther in the higher 
mountains 

Type collection “On sandy and rocky sol] in Northern Arizona, from the Colorado east 
ward (Count, Palmer, F Bxsohof), and into Southern Utah (J E Johnson) ” 

Mammillaria vivipara \ar desarti (Engelm ), L Benson, comb nov 

Mammxllaria chlorantha Engelm apud Kothr, in Whkelkk, 1878, V 8 Googr Surv, W of 

100th JlerAd, C 127 

Mammillaria deserti Engelm. in 8. Wats , 1880, Bot Calif, 2 449 

Cactusradiosus (Engelm ) Ooult var deeerti Ooli/t, 1894,Contr tT 8 Nat Herb,3 121. 

Cactus radiosus var ehteranthus Coult , 1894, loo, at 

Cactus radiosu$ var. AluononU Ooclt, 1894, loo ait, p 122. 

MawmAUarw Alversonii Zusnou> } 1896, Monatssehr. Kakteenk., 5 70 
MammtUana radios# Engelm var desert % K Scuum , 3 898, Gesamtb Kakteea,p. 481 



CALIFORNIA ACAPMMt OF $V2FNCM8 [P*oc.4Ttf INfe 


m 

MammMari**u&U>*a var. okloroathfi X. Bohuic, 1898, too. ott. 

MommOlaria ra&hsa var Aliw*o**4 X* flcwuAL, 1898,loo. oil. 

CorypMAa chlorantha B axvr and Sofia, 1928, Caetaccae, 4 4 43 
Coryphantka arisonica Bam and Sofia, 1923, loo ait , p. 45. 

Coryphaniha deserh Britt and Sosa, 1928, ho ait, p 45. 

Mammtttoria arutonioa Engclm. Tar. desertt Bngclra ex Davidson and Moxlby, 1923, FI. 
S Calif., p 244. 

MammiUoria arieomea var AlwrsonH Bagelm ex Davidson tad MOzlxy, 1923, loo ait 
Coryphantha Alversonii Orcutt, 1926, Cartography, (3): 8 

A robust type with the stems usually solitary or sometimes few, these 7-20 
cm high, 5-7 5 cm in diameter, central spines 3-14, usually white tipped with 
brown, straight, spreading at all angles, 12-18 mm. in length, averaging long, 
tapering, stout, rigid, not flattened, radial spines about 20, similar to the 
centrals but more slender, white; petals straw-colored, yellow, pink, or purple, 
(he flowers 2 5-3 5 cm in diameter. 

Rocky slopes in the Mojavean Desert at 1,500 to 3,600 feet elevation Cali¬ 
fornia in the ranges of the eastern and southern parts of the Mojave Desert» 
southern Nevada; southwestern Utah, northwestern Arizona in northern and 
western Mohave County A variable plant possibly to be segregated into more 
than one variety with accumulation of additional data. The characters of the 
proposed segregates seem inconsistent in their association 

Type collections (1) M cklorantha, "Southern Utah, east of Saint George, Dr. Parry 
I B Johnson.” (8 ) M deierti, "At Ivanpah, 80 miles northeast of Saa Bernardino, in one 
of the mountain ranges stretching into the desert, £. B Parish." Mo Ivanpah is in the New 
York Mountains, about 140 miles northeast of San Bernardino, California (3 ) Var. 
Alversonvt, "Type, Alverson’s specimens in the Herb Mo Bot Gard. and Herb Coulter .. 
SOUTHERN CALIFORNIA (A H Alvcrson pf 1892) . The decidedly pink dowers were 

sent by Mr S B Parish from specimens growing in cultivation in San Diego, and are not 
from the original collection of Mr A1 verson ” 

Mammlllarla Heyderi Miihlenpfordt 

UanmiUana Heyderi MDhucnpkmum 1 , 1848, Allg. Garten., 16 80. 

Cactus Heyderi Kuotek, 1891, Rev Gen et Sp PL, 1 260 
HeomammUana Beyderi Butt and Boon, 1923, Oactaceae, 4 76 
Obscure depressed cactus arising only 1-6 cm. above ground level; stem 
solitary, shaped like a turnip, flat-topped, half or two-thirds Bubterranean, 
5-8 cm long, 7-12 cm in diameter, the tubercles corneal, 6-10 mm high, 5-7 
mm m diameter, juice of the plant milky, central spines 2-3, white tipped 
with dark brown, straight and subequal, 6-8 mm. long, tapering, slender, 
rigid, not flattened, radial spines 10-15, petals pink, sepals not fringed, 
flower 10-12 mm in diameter. 

Limestone hills in the Chihuahuan Desert or the Desert Grassland at 3,500 
to 5,000 feet elevation Along the Mexican Border in Cochise County near 
Bisbee ( Peebles SF 922, Sac , JJA) and in the Peloncillo Mountains (£>. Ben¬ 
ton 10278, UA, B) One of several Chihuahuan Desert plants barely reaching 
southeastern Amona and there restricted to favorable limestone soils. 

Type collection none gives 
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MammiUari* Hoyderi var MacDougalii (Rose) L Benson, comb nov. 

MammiUana MacVougalix Rote in Bailey, 1016, Stand Cyclop, Hort, ed. 1* 4* 1682 
Neomammillaria MaaDougaUi Bam\ and Boss, 1923, Cactaceae, 4 74 

Stems 5-7 5 or 125 cm long, 7 5-17 5 cm in diameter; central spines 
straight or the principal one curving gradually outward; petals cream-colored 
or light yellow, sepals fringed, flower about 17-20 mm m diameter 
South exposures of rocky hill crests in the Desert Grassland and the South¬ 
western Oak Woodland at 4,000 to 6,000 feet elevation, often m crevices of 
rocks or m rocky soil Arizona from the Baboquivan Mountains eastward 
to the Santa Catalina Mountains and to southern Cochise County, probably in 
adjacent Sonora Often associated with Echmocereus pectmatus var rigu 
dtsstmus , the Arizona rainbow cactus Flowering late m March and in April. 

Type collection "Common m the mountains about Tucson, Am, where it 
was collected by D T MacDougal, for whom it is named ” 

The dimorphic fruits of some of the typical Mammillana species, including 
ilf Ueydcri and the variety MacDougahi have been well-known for some time, 
and Peebles, Cact and Succ Jour, 13 143-5, 1941, has reported and illus¬ 
trated similar tvpes (davate-red and spherical-green) m Mammillana micro - 
carpa They occur also m Mammillana fasciculate, (15 miles west of Silver 
Bell, Pima County, Arizona, L Benson 10606, XIA, B ) 

The plants described previously as Mammillana nncrocarpa Engelm, M. 
fascioulata Engelm, M Wilcoxu Tourney, M vmdtfiora (Butt and Bose) 
Boed, and M Mamae K Brandegee are m need of further study, but at 
present data are inadequate 
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EXPLANATION OF PLATE 

Plate £0 

OpunUa and Bohinoccreus A, Opuntia, 1, Opuntia oowprwso Tar macro* 
rhwa, collected at Pearce, Ancona, by A A Nichol in 1940, t, Opuntia com 
prtssa var macrvrhuta, from sand bills near Guion, Arkansas, Demaree $$4$0 t 
3, Opuntia eompretsa, from the Atlantic seaboard, received from cultivation in 
Massachusetts, B Bchinoc&rem Bngelmannii var Nichohi, growing in the 
Ajo Mountains, Amona (Photograph A by Bobert A Harrow t B by Walter 
6 Phillips*) 
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I INTRODUCTION 

O ne result of the extensive investigations on the genus Crepts has been the 
formulation of a fairly definite hypothesis concerning the origin, devel¬ 
opment and migrations of this essentially monophyletic group of plants This 
hypothetical history of the one hundred and ninety-six species of Crepts has 
been found to be consistent with a great mass of other evidence concerning the 
origin and migrations of fioras in the northern hemisphere A review of this 
evidence together with a detailed discussion of the data on Crepts will be 
presented in a monograph which is in press 
The criteria of phylogenetic relations m Crepts represent five different dis¬ 
ciplines The primary basis for classifying all the species into twenty-seven 
sections and arranging the sections m an approximate phyletic senes is com¬ 
parative morphology Second in importance have been the data on chromo¬ 
some numbers in one hundred and thirteen of the species (ef. Babcock and 
Jenkins, 1943) Thirdly, the cytogenetic analysis of certain interspecific 
hybrids has confirmed the conclusions reached concerning the phyletic rela¬ 
tions of the parent species as determined on the basis of comparative morphol¬ 
ogy and chromosome numbers, and has revealed the evolutionary process by 
which reduction m chromosome number in the series 6-6~4-3 has been accom¬ 
plished (cf Babcock, 1942, pp 176-178; Tobgy, 1948). Fourthly, purely 
genetic data on many interspecific hybrids have substantiated the grouping of 

fees] 



y iff 1 Crepis fferaciotdes Hausskn a, plant, x %, 6, flower head, x 2, c, a floret taking 
the ovary, x 4 ca > o', trfchorae from the corolla tube, x 100 ca , d, anther tube slit and opened 
oat, x 8 ca , e t detail of anther appendages, x S2 ca ; f, g, two aehenea and a pappus seta 
from each, x & ca , ft, W , two inner mvolucral bracts showing outer and inner fades reupee 
tively, x 4 ca , t, haploid set of chromosomes, x 1600 
























Fig 2 Crept* senecwidea Mile a, h, e and fc, plants and parts, x %, d, m, florets lacking 
the ovary* x 4 ea , e, *, an ther-tubes slit and opened out, x 8 *a , o, details of anther 
appendages, x 32 a , g,h t p, q, achenes and single pappus-setae, x Sea , r, haploid set of 
chromosomes, x lr>00 
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the species into sections on a morphological basis; and the genetic analysis 
of hybrids has shown the importance of gene mutation as a cause of speciation 
in Crepts Fifthly, a study of geographic distribution in the genus as a whole, 
taken section by section, when considered m the light of well-established paleo¬ 
botanies! evidence, has led to the formulation of a phylogenetic history of 
the genus 

In order to give the reader a concrete notion of the morphological contrasts 
between the most primitive and most advanced types of Crept! species, one of 
each is illustrated (figs 1 and 2) The differences in size and balnt of the 
plant, in size of the heads, florets, fruits, etc, are so obvious, it seems hardly 
necessary to point them out The primitive species, C geractotdes, is a montane 
perennial which is endemic m the southern Balkan Peninsula The advanced 
species, C senectotdes, is a precocious, desert annual which has been collected 
at a number of stations scattered along the Egyptian-Tunuian littoral Be¬ 
cause of its wide distribution it is not considered to be an endemic species in 
the restricted sense m which that term is used in the present paper But, since 
it is the most advanced species m the genus on morphological grounds, it has 
been used to illustrate the extreme reduction in size which has accompanied 
development of the annual habit, extreme precocity, and remarkable longevity 
of the tiny seeds (achenes), all of which adapt it so well to desert conditions 
The fact that these two species, which represent the earliest and latest stages 
in a very long developmental history, now exist on opposite sides of the Medi¬ 
terranean Sea. which is only some 600 kilometers (400 miles) wide in this 
region, is sufficient to pique one’s curiosity as to whence and how they eame 
to be there 

Stated as briefly as possible, the answer is as follows Crepts originated in 
Central Abw early in the Tertiary period Some, at least, of the most primitive 
species existed at low elevations, under meBophytic conditions But migration 
into higher altitudes, accompanied by speciation, must have occurred during 
the early development of the genus and before the extensive migrations took 
place to the northeast, southeast, northwest and southwest from Central Asia. 
The migrations to the southwest affected a much larger number of Creptt 
species than the other three migrations The general trend of the southwesterly 
migration passed through Turkestan and Iran and then followed one of three 
main routes* (1) through northern Asia Minor into the Balkan Peninsula 
and southern Europe, (2) through southern Asia Minor, Iraq, Syria and 
Palestine mto Egypt, and (3) through southern Arabia into Abyssinia and 
tropical Africa These migrations were accompanied or followed by increas¬ 
ing defalcation m southwestern Asia and the Mediterranean region and this, 
together with the many topographical changes which occurred, resulted in 
increased speciation throughout that general region. Thus C. gerarioidet 
almost certainly migrated from Central Asia around the south end of the 
Caspian Sea, through northern Asia Minor, into the Balkan Peninsula where 
it still exists in three localities ButC tenectotdei almost certainly developed 
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where it now exists from some less advanoed ancestor which was nnable to 
tolerate the increasing aridity of the climate That ancestor, m torn, probably 
developed from a still more primitive type somewhere in the Iran-Iraq region. 
A presentation of the general background of evidence for these rather dog' 
matic statements most await the publication of the monograph. 

One of the most interesting aspects of the geographic distribution of Crept* 
is the large amount of endemism present and the distribution of the endemic 
areas. It is the purpose of the present paper to examine this evidence in order 
to determine to what extent it agrees with the phyletic history briefly outlined 
above, which was worked out for the genus as a whole At the same time it may 
be possible to derive some conclusions concerning endemism m Crept* which 
will have general significance 

The present study is confined to the Old World speeies inasmuch as the 
data on endemism in the New World species have already been reported (Bab¬ 
cock and Stebbins, 1988) With reference to the history of the genus as a 
whole, the conclusion was reached that all of the American species either 
migrated from Asia across the Benngian land-bridge before the Pleistocene 
glaciation could prevent such migrations, or that they were derived from 
species of Asiatic origin 

The term endemic, in its usual biological connotation, is applied to a plant 
or animal which is restricted in its distribution to a single country, region or 
area This definition becomes much more definite as soon as the size of the 
region or area is stated During the years spent in accumulating data of vari¬ 
ous kinds concerning Crept* species, the writer came to realize that a great 
many of them are endemic in the general sense defined above, and that a con¬ 
siderable number of them are also of very restricted distribution Some of 
these restricted species are insular, being confined to one or other of such 
islands as Crete, Sicily, Majorca, Madeira or Fuerteventura and Lanzarote 
of the Canary Archipelago Others are restricted to a single limited district 
on a continent, as in the case of the 22-chromosome forms of C montteola and 
C plettrocarpa, two of the oldest endemic American species of Crept* (cf 
Babcock and Stebbins, 1988) Still others are similarly restricted by ecological 
factors, but they occur m two or more small districts and these may be either 
near together or widely separated within a given endemic area An example of 
the latter » C. geractmde*; but the three localities at which C geractmde* is 
known to occur are separated by a maximum distance of approximately 150 
kilometers (90 miles) Hence this species can hardly be described as a narrow 
endemic except in a purely relative sense, as when compared with such a wide¬ 
spread speeies as C senectotde* 

In order to obtain more definite information as to the amount and possible 
significance of endemism m Crept*, it was decided to set arbitrarily a lower 
limit of fifty kilometers (30 miles) and an upper limit of 150 kilometers (90 
miles)} and to classify all the species whose maximum straight-line distance 
between known localities falls within the lower limit as "narrow A”, all those 
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whose mmfitniitn distance between known localities exceeds the upper limit as 
“wider”, while those falling between the two limits were classed as “narrow 
Ba” It was found that there were so few species m the “narrow B” group that, 
for the sake of simplicity, the "narrow B” and "wider” groups were lumped 
together, thus recognizing only two categories, “narrow” and “wider,” with 
the dividing line at 50 kilometers 

On this basis it was found that there are forty-eight species of Crepig for 
which the available data indicate a “narrow” distribution Twenty-eight of 
these are known from only one locality while the other twenty are known from 
two or more localities Of the twenty-eight that are known from a angle lo¬ 
cality, twenty-four arc known to the writer from just (me collection; but the 
other four are known to have been collected several times at the one locality. 
Three of these four localities are mountain peaks in Greece; the other is the 
eastern promontory of Madeira Island The twenty-four localities at which 
only a single collection has been made arc mostly in regions which have been 
less thoroughly explored botamcally, such as Asia Minor, the Caucasus, 
Turkestan and tropical Africa Many of these localities are in mountainous 
country and some are mountain peaks Since many of the “wider” endemics 
are known to be very local in their distribution, and half of the “narrow” ones 
are know n from two or more collections, it is fairly probable that the majority 
of the species known from only one collection will turn out eventually to be 
actually “narrow” as here defined At any rate the purposes of the present 
paper can be served better by recognizing them aS “narrow” than by ignor¬ 
ing them 

Classification of the remainder of the Crepts species as endemic or not en¬ 
demic w as accomplished by defining a senes of endemic areas and then by 
accepting as endemic only those known to be restricted to a single area. Many 
of these areas are widely recognized as rich in endemic species of plants By 
this method ninety-one species were selected as “wider” endemics This does 
not mean that these species are continuously distributed over a district more 
than 150 km (90 miles) in diameter On the contrary these “wider” endemics 
are all more or less local in their distribution, although a few are fairly 
abundant in certain districts Thus in the ease of 0 geracundes it happens 
that the three known localities are about 150 kilometers distant from one an¬ 
other , whereas C terglouensis, another very primitive endemic, is known from 
at least twenty high alpine stations ranging from south-eentral Switzerland 
to central Tirol and Upper Austria. In marked contrast with these are sueh 
insular species as C crehca and C canartenm which are abundant on the 
islands where they exist A few species have been omitted which occur mostly 
m one endemic area but are also represented in another and hence, on a leas 
restricted criterion, might have been considered as endemic. Interesting ex¬ 
amples are C pygmaea, a very primitive 12-chromosome species of Spain, the 
Pyrenees, the southwestern Alps and northern Italy; 0. mymaea, another 
] 2-chromosome primitive species known from only three localities in aonthern 
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Greece and western Asia Minor, 0 p<mfona, the most primitive 10-chromo- 
sorne species of Qrepis, which occurs from the eastern Alps to the western part 
of the Balkan Peninsula; and C albtda, the next most primitive 10-chromo¬ 
some species which is polymorphic and is distributed from the Grand Atlas 
Mts, in Morocco through Spain, the mountains of southern France and the 
Maritime Alps It becomes difficult to know where to draw the line, if one 
begins to go beyond the limits of a single endemic area But, on this restricted 
basis, there are still one hundred and thirty-thiee endemic species which is 
72 per cent of the one hundred and eighty-five Old World species 

II. THE DISTRIBUTION OF THE ENDEMIC 
REGIONS AND AREAS FOR CREPI8 

The endemic regions and areas for Crepis are defined m Table 1 and shown 
on the accompanying map (fig 3) On this map the large size of the tropical 
African area (no 19) will be one of the first things to catch the attention It 
should be emphasized that, in the latter area, all of the eighteen endemic 
species found there are extremely local m distribution All but three occur 
on only one or two mountains or m a single mountain range These mountains 
and ranges are shown as solid circles or narrow ellipses on the map The other 
three species are known from only single stations winch are at low elevation 
and these are shown as solid squares on the map Following is a key to the 
symbols used to designate these locations in area No 19 and three others in 
area No 10 

The long winged-shaped ellipse in area No 10 is the Pamir-Ferghana-Altai 
system of mountains 


KEY TO MAP SYMBOLS 

Regions are indicated by Roman numerals Areas are 
indicated by Arabic numerals 

Mountains shown by solid circles and ellipses: 

AT. Ala tau Mts, Central Asia 
CH Mt. Chinnda, southeastern Africa 
DA. Darvaa Mts, eastern Russian Turkestan 
OU Congo Uganda plateau north of Lake Kiwu, Africa. 

HI Himalaya Mts, Kashmir region, high alpine 
KE Mt. Kenya, eastern tropical Africa. 

KX Mt Kilimanjaro, eastern tropical Africa 
KU Mountains south of Lake Kiwu, tropical Africa. 

MC Mt Cameroon, western tropical Africa 
ME Mt. Meru, adjacent to Kilimanjaro 
NY. Mountains of Nyasalaad and adjacent Congo 
BM Mt Btmgwe and Mt. Mbeya, tropical Africa 

UK. Urandi Province, Kinosi, tropical Africa 

UL. Uluguru Mts., Tanganyika Prov, Africa. 

UT Uhl ton Mts., northern Russian Turkestan. 
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Single lowland stations m Africa: 

EC Elisabethvillo, ioutheaateni Belgian Congo. 
FIT Fort Portal, Uganda 
CA Cuiui, Angola 


TABLE 1 

Endbmic Bsoxons and AsufiAfi m Old World Cmpis 


I Southwestern Europe , Alps, north 
western Morocco 

11 Balkan Peninsula 

III Asia Minor, Syria Paloatine, Cri- 
mca 

IV Caucasus, Iran 

V Turkestan Pamir Altai region 
VI Northwestern India 
VII Southeastern Asia 

VTII Eastern Siberia 
IX Northern Japan 
X Abyssinia, Eritrea, southwestern 
Arabia 

XI Africa, tropical 
XII Lybia Morocco Cadis (littoral), 
southern and western maritime 
Italy and southern France, Ma 
deira and Canary Islands 


Areas 

I S Spain and N W. Morocco 
B NE. Spain and W Franee 
i European Alps 

4 Balkan Peninsula 

5 Asia Minor 

6 Syria and Palestine 

7 Crimea 

8 Caucasus region 

9 Iran 

10 Turkestan (E and N Bussian) and the 
Pamir Altai mountains 

11 NW Himalaya Mountains, high alpine 

12 N W India Baluchistan, low montane 

13 S E Asia (=SE Tibet, 8 W China, N 
Burma, Laos, Annum) 

14 E Siberia (Okhotsk district) 

18 Hokkaido Sakhalin 

16 S W Arabia in Yemen Province 

17 Eritrea 

18 N Abyssinia, mountains 

19 Africa, tropical (isolated localities) 

SO Lybia (littoral) 

21 Tunisia (middle and southern) 

£2 E Algeria (littoral) 

S3 8 Italy and Toscana, Sicily, Sardinia, 
Corsica, S France 

24 W, Algeria, N Morocco, Cadiz (mostly 
littoral) 

28 Madeira and Canary Islands 


The distribution of the twelve endemic regions defines the east-west distri¬ 
bution of the genus as a whole almost completely, the gaps between the en¬ 
demic regions being occupied more or less by the various widespread species 
In this connection it should be repeated that the total evidence on geographic 
distribution in Crep%s, considered in relation to the evidence on phylogeny, 
definitely indicates that the center of origin and early development of Cropis 
was in Central Asia, in the Altai-Tian Shan mountain region in the north¬ 
eastern part of region V (fig 3), and that the present wide distribution of 
the genus was accomplished through migration iti four general directions 
from the center One of these trends was towards the northwest, into wfotat is 
now Russia Only five species exist today in northern Europe as a result of that 
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trend of migration and none of these is endemic Another mi grutirm trend 
was to the east and northeast, resulting m two endemics m Japan, one m the 
Okhotsk district of Siberia, (region VIII, fig 3), and all of the American 
species Still another trend was to the southeast, resulting m the nine endemic 
species found in region VII Most important of all the migration trends from 
Central Asia, in terms of the number of species invohed, was the southwest¬ 



erly trend across Turkestan and Iran From that region the three branches 
already mentioned led to northwest and tropical Africa, to the Caucasus, 
Asia Minor and southern Europe, and to the eastern Mediterranean and 
North African littoral The point to be emphasized here is that the distribu¬ 
tion of the endemic regions for Crept* is entirely consistent with the generic 
history briefly outlined above. 

Ill PHYLOGENY AND ENDEMISM IN CREPIS 

Based on the evidence from comparative morphology and cytogenetics it 
has been possible to classify all the species of Crept* on a relative phylogenetic 
basis with some degree of assurance For purposes of the present discussion 
they have been grouped into three classes, the more primitive, the interme¬ 
diate, and the more advanced species In Table 2 are shown the relations of 
the endemic species in these phylogenetic groups to the size of area occupied 






TABLE 2 

Relations Between the Phylogenetic Groups of 139 Endemic Species of Crept* and Their Extent of Na 
Flotation, General Moisture Condition, Duration of Life and Variability 
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by each species (narrow or wider) ,to itB altitude class (alpine, montane or 
low), its moisture classification (as occupying a moist, subhunud or arid en¬ 
vironment), its life-duration class (perennial or annual-biennial), and its 
variability class (monomorphic or polymorphic). 

Considering first the totals in the right hand column, it will be noted that 
twenty-nine of the endemic species are primitive and twenty-nine are ad¬ 
vanced, whereas seventy-five, or more than one-half of than, are intermediate 
Evidently Crepis may be described as a conservative genuB and this becomes 
more patent when it is realized that of the twenty-nine advanced endemics 
only Borne half-dozen desert or montane annuals can be considered as very 
highly specialized species There is apparently no correlation between the 
phylogenetic grouping and extent of distribution (narrow v« wider), since 
about one-third of all the endemics are narrow und two thirds are wider and 
these same proportions hold roughly for each of the three phylogenetic classes 
In altitudinal distribution there is positive correlation between primitive type 
and alpine altitude and very strong positive correlation between advanced 
type and low altitude In the moisture classes we find that, of the one hundred 
and four endemics in the primitive and intermediate groups taken together, 
just one-fifth occur under and conditions, whereas four-fifths of the advanced 
endemics occur under and conditions Hence there is strong positive correla¬ 
tion between advanced type and and environment In the life-dmation classes 
the differences are most striking—all the pnmiti ve and intermediate endemics 
are perennial whereas nearly all of the advanced endemics are annual or (in a 
few cases) biennial In regard to vamability there is a stronger tendency 
towards polymorphism in the advanced than in the intermediate or primitive 
endemicB All of the primitive and intermediate endemics are perennial species 
and more than four-fifths of them are monomorphic and occui at montane or 
alpine elevations and under subhunud or moist conditions Most of the ad¬ 
vanced endemics are annual species and two-fifths of them are polymorphic, 
none occur at alpine elevations rnd about three-fourths of them are found at 
low elevations and under and conditions 

Having noted the lack of correlation between extent of distribution (as 
expressed by the arbitrary classes “narrow” and “wider” (and the three 
phylogenetic groups, it may be of interest to examine the relations between 
extent of distribution and the other four classifications of endemic Crepts 
species. In Table 3, in order to reveal the relations involved more clearly, the 
actual numbers, given in the upper two-rows, are expressed in the lower two 
rows as percentages of the respective totals, given m the right-hand column. 
The totals given in the middle row are merely for the purpose of checking 
against the other tables Comparing these percentages, it is dear that there is 
little or no positive correlation between narrow and wider distribution end 
phylogenetic grouping. But it is equally clear that there is positive correlation 
of wider distribution with low altitude and and climate. As for duration of 
life and variability, about four-fifths of both the narrow and the wider en- 
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demies are perennial, whereas all of the narrow endemics are znonoroorphic, 
but one-third of the wider endemics are polymorphic 
Considering these facts m the light of the conclusions derived from Table 2, 
it may be inferred that the advanced, annual endemic species which are poly¬ 
morphic are mostly of wider distribution and occur at low altitude, under arid 
conditions This inference has been verified by reexamination of the original 
data There are twenty-five annual endemic species (Table 2) of which twenty- 
three occur m an and climate and all but one of these at low altitude Only 
eighteen are known to have a wider distribution, but, of the other seven, six 
are known as vet only from the type locality and further collections may show 
that some of these alBo have a wider distribution 
The contrast between this group of advanced endemics and the strictly al¬ 
pine endemics is most striking Of the thirty-one alpine endemics, all are 
perennial, twenty-nine are monomorphic and only two, polymorphic, while 
all but one occur under subhumid or moist conditions Six of them are primi¬ 
tive, and twenty-five intermediate—there are no advanced alpine species This 
means, of course, that the alpine endemics are all relatively old species and 
adapted io mesophyttc conditions; whereas the lowland endemics of advanced 
type arc relatively young species and adapted to xerophytic conditions 
But the contrast between the two groups does not hold for size of distribu¬ 
tional area Of the thirty-one alpine endemics twenty-one are wider and only 
ten narrow in distribution Furthermore, there are ten other alpme species of 
Crepis which are so extensive in geographic distribution that they are not 
considered to be endemic For example, C conyzaefoha is a primitive alpme- 
subalpine species distributed from the Pyrenees to the Balkan Peninsula and 
in northern Asia Minor, Transcaucasia, northern Persia and the Altai region. 
Such evidence, together with the prevalence of wide distribution among the 
alpine endemics, certainly indicates that the alpine endemics were formerly 
more widely distributed and have become restricted to their present locations 
presumably through radical changes m the environment 
The evidence on chromosome numbers is m good agreement w ith the forego¬ 
ing generalizations In Table 4 fifty-three diploid endemic species are classified 
opposite their numbers 6, 5, 4, or 3, and in relation to phylogenetic grouping 
and the other classifications used in the preceding tables Phylogenetacally, 
the 6-paired endemics are all primitive or intermediate, none are advanced, 
whereas the 5-paired endemics arc about evenly divided among the three 
groups and the 4-paired endemics are mostly intermediate or advanced The 
one 3-paired endemic, C fuhgtnosa, is advanced, widely distributed, montane, 
xerophvtic, annual, and polymorphic In distribution all of the 6-paired en¬ 
demics are wider as well as most of the 5’s and 4’s, but the small number of 
narrow endemics that have been examined cytologieally may be partly due to 
difficulties in obtaining them in living condition The data on altitudinal dis¬ 
tribution indicate no correlations except m the 4-paired species which are 
mostly of low elevation As for moisture relations, most of the fifty-three 
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specie* are about equally divided between subhumid and and and this holds 
for each of the chromosome number classes. Under duration of life we find 
that all of the 6-paired endemics are perennial, whereas about one-third of 
bath 6's and 4’a are annual Obviously reduction in length of life has gone 
along with reduction m the number of chromosomes As for variability, than 
is little difference between the ohromOsome number classes in the proportion 
of monomorphic and polymorphic species The most significant facts derived 
from this analysis are (1) The 6-paired species are meetly primitive and att 
perennial, but they are about equally distributed among the altitude and mois¬ 
ture classes (2) The 4-paired species are mostly intermediate or advanced 
and of low elevation, but they are about equally divided between mesophyttc 
and xerophytic environments (3) These facts seem to indicate that adapta¬ 
tion from mesophyttc to xerophytic conditions has been going on m this genus 
over a very long period of time 

IV THE DISTRIBUTION AND PHYLOGBNY OP 
CBEPI8 ENDEMICS 

In Table 5 each of the endemie Crepts species is tabulated according to the 
endemic region in which it occurs and ita phyletic, altitude and hfe-duration 
class, also the fifty-three endemics that have had their chromosomes counted 
are tabulated according to chromosome number as well as the region where 
they occur ^ 

Considering first the primitive endemic^, it will be noted that two grades 
are recognized, A and B. The thirteen species in the A group are definitely 
more primitive than those of the B group on morphological grounds Eleven 
of these most primitive endemics are either alpine or montane, and restricted 
to southwestern Europe or the Balkan Peninsula or to a few high mountains 
m tropical Africa The other two are alpine species, one in the western Hima¬ 
laya Mountains and the other in the northern islands of Japan Thus the most 
primitive Crepts endemics are now mostly distributed at great distances from 
the assumed center of origin for the genus Since most of the advanced en¬ 
demics are closer to Central Asia than southwestern Europe, the distribution 
of the most primitive and most advanced endemics m Crepts conforms in 
general with Matthew's principle of radial distribution of older types from a 
common center accompanied by the development of more advanced types 
nearer the center (Matthew, 1916) This conformity with Matthew’s principle 
is also apparent from the distribution of sll the species (including the en¬ 
demics ) in several of the more primitive sections of Crepts These facts provide 
a sound basis for the hypothetical history of Crepts which starts with the 
origin and early development of the genua in Central Asia. 

Considering next the totals for the twelve regions (Table 6, left-hand col¬ 
umn), it is dear that the ’greatest concentrations of endemics exist in the 
Balkan Peninsula, in Asia Minor and adjacent areas, in tropical Africa, and 
m the Mediterranean littoral But these four regions differ aa to the phylo- 
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genetic status of their endemics. In the Balkan Peninsula dose to one-half of 
the endemics are intermediate, whereas, one-fourth are primitive (A+B) and 
one-fourth, advanced These twenty-six species are similarly divided between 
montane, alpine and low elevations, the seven advanced species are all annuals 
Evidently the highly diversified conditions in that region have favored the 
persistence of both primitive and intermediate endemics as well as the develop¬ 
ment of advanced endemics In Asia Minor and the Mediterranean littoral, 
however, the endemics are all either intermediate or advanced But the fact 
that there are no primitive endemics in Asia Minor is probably due to the gen¬ 
erally more arid climate of that region as compared with the Balkan Peninsula 
as a whole In tropical Africa, on the other hand, we find just the opposite 
situation The eighteen endemics are all either intermediate or primitive, and 
this is also true of four other tropical African species which are bo widely dis¬ 
tributed that they are not included here as endemics ThiB absence of advanced 
species in tropical Africa probably indicates that the more uniform and favor¬ 
able conditions of that region have favored the persistence of more primitive 
types without inducing the development of very advanced types 

Compared with the four regions that are richest m endemics, the following 
regions have only one-third to one-half as many in each region ■ southwestern 
Europe, the Caucasus-Iran region, Abyssmia and adjacent small areas, and 
southeastern Asia One of these, the Abyssinian region, differs from the other 
four in having all the phyletic groups represented The ten endemics of the 
Abyssinian region are all montane except the two primitive species which are 
alpine, and yet four of these montane species are advanced It will be recalled, 
however, that certain other advanced species are montane This is true of the 
one 3-paired endemic, C fuligtnosa, which occurs in southern Greece, and of 
its 4-paired close relative, C cretusa. The three other regions contain only 
perennial endemics, none of which is advanced, some being intermediate and 
some primitive. Southwestern Europe and tropical Africa are important 
regions for the most primitive endemics since nine of the twenty-six endemics 
found in those two regions are classed as pnmitive-A Thus, at the western 
and southwestern extremes of distribution for Grepts, we find the greatest 
concentration of the most primitive endemics in the genus 

In order to give another picture of the morphological contrasts between 
these most primitive endemics and the most advanced endemics m the genus, 
C tergl&uenns, an alpine species found only in the European Alps, is shown 
in fig 4, a-f, and C fuUgmosa, a lower montane species of southern Greses, 
in fig. 4 , a-f'. The plants and their parts are all drawn at comparable scales. 
It will be noted that, in their haploid sets of chromosomes, the two species rep¬ 
resent the extremes of variation found in Crept* m both number and alas of 
the chromosomes. 

With further reference to the chromosomes of fifty-three of the endemic 
species (Table S), it is clear that the 6-paired endemics are restricted to region* 
I to IV except for one aperies, C. katkmirica, of northwestern India In fact 
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Fig 4 a—f, Crept* tcrglowrun* (Hacq ) A Kern a, plant, x %, b, florej lacking the 
ovary, x3; e, anther-tube ilit and opened out, x6, d, detail of anther appendages, x24, 
e, aehene, x6, /, haploid eet of chromosomes, xB25 a'-f, Crepti fuligmvsa H et 8 all aa 
above 

two-thirds of them occur in the mountains of southwestern Europe and the 
Balkan Peninsula. But the 5-paired endemics are widely distributed, and the 
4-paired species still more widely, with a strong representation in the Medi¬ 
terranean littoral. The evidence from chromosome numbers is consistent with 
the morphological evidence m showing that the oldest endemics are mostly m 
the mountains of southern Europe whereas the youngest endemics are mostly 
in the Mediterranean littoral and closely adjacent areas. This evidence from 
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chromosome numbers supports the general hypothesis, based on morphology 
and geographic distribution in the genus as a whole, concerning the origin 
and distribution of the genus This hypothesis includes the assumption that 
two of the important causes of increased speeiation in the genus were the 
climatic and topographic changes which occurred in southwestern Asia and 
the Mediterranean region during late Tertiary and early Qnarternary time. 
In Crepis the endemic areas most affected by these changing conditions are 
1 to 9,21,22 and 24 (Cf fig 3) 

V TIIE GENERAL SIGNIFICANCE OF ENDEMISM IN 

CREPIS 

In addition to the support found in this study of endemism in Crepts for 
the hypothetical history of the genus which had been previously formulated, 
it appears that some of the evidence on Crepts endemics has a bearing on im¬ 
portant problems of plant distribution One such problem concerns the so- 
called age and area hypothesis (Willis, 1940) which assumes that the age of 
a species or group is proportional to the area it occupies 

The "age and area” concept From the foregoing review it is clear that 
among the endomic species of Crepis there are two extremely diverse groups 
(1) the primitive, perennial, alpine endemics which are relatively old, mono- 
morphie, and adapted to mesophytic conditions, and (2) the advanced, annual 
lowland endemics which are relatively young, more highly variable, and 
adapted to xerophytic conditions 

Now the present distribution of these two groups does not conform to the 
“age and area” concept The old, alpine endemics, however, are believed by 
most students of flonstics to have been more widespread before the Pleistocene 
epoch and to have moved into the narrow niches that they now occupy from 
glacial refugia (Brauu-Blanquet, 1923, pp 260-261) The fact that many of 
them are of relatively wide distribution, although they exist only in a special 
type of environment, supports this idea On the other hand, the young, low¬ 
land, annual endemics are just as widely distributed as the alpine species are 
at present, and there are a number of lowland, annual species, not endemics, 
for example, 0 foetida and C pulchra, which are about as widely distributed 
as the forerunners of the alpine endemics ever eonld have been. Hence the 
“age and area” concept breaks down completely with respect to these two 
groups of endemic species As has been pointed out by Stebbins (1942) the 
concepts of “senescence” and “competition” are no more satisfactory than 
“age and area" m attempting to account for such diverse groups ef species. 
But the concept that the monomorphie, alpine species are genetically homo¬ 
geneous whereas the variable lowland species are genetically heterogeneous, 
i e, composed of several or many biotypes, provides an acceptable explanation 
of their differences in variability and distribution. 

The nature of the “narrow” Crepis endemics. This genetic approach to the 
problem of the differences between tile widely distributed alpine and lew* 
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land endemics also provides a satisfactory explanation of the nature of the 
“narrow” Crept* endemics. Of the forty-eight Old World species which were 
classified as “narrow” many are known only from their type locality or else 
the information about their distribution is vague ; bat there are several con¬ 
cerning which it is possible to make fairly definite statements. These are listed 
below m their phylogenetic groups, together with pertinent data 

Narrow Endemics—All Presumably Monomorphic 

Prtmitwe 

1. C kilimandacharim 0 Hoffm Section 8 Known only from Mt Kilimanjaro at four 
stations, 2700*3500 meter b, in forest 

2 C oametooMoa Babe Section 8, Known with certainty only from Mt Cameroon at throe 
stations, 2000*4000 meters, in meadows 

Intermediate 

3 C taygettea Babe Section 10 Known from fire collections, all made at a place called 
“Porta” at about 2300 meters altitude on Mt St Eh as m the Taygetus Mta, of southern 
Greece Exposed rocks 

4 V crocifoha Boiss et Heldr Section 10 Known from throe or four collections made at a 
place called Mogala Zon&ria, at about 2400 meters altitude, on the same mountain as 
the preceding Exposed rocks 

5 C athoa Boiss Section 10 Seven collections, all on Mt Athos, Region Oros Peninsula, 
northern Greece Exposed rooks 

Advanced 

6 C entreewn* Babe Section 20 Three or four localities in southern Eritrea from 800 
to 1400 meters elevation One collection was from “a comparatively moist, rocky for¬ 
mation ” 

7 C iybaJcienna Vierh Section 20 Known from one specimen, collected in southern Crete 
Since Crete has been botanized by numerous collectors, it is very probable that this 
species would be represented by more collections if it were widely distributed on the 
island. Certainly insular 

8 C divarieata (Lowe) F Schultz Section 25 Known with certainty from four collections 
made on the isolated eastern promontory of Madeira Island where it has been nearly 
exterminated by grating (Reported In 1837*1850 from the tlnv Dcaertas Islands near 
Madeira.) Certainly insular 

2 C> Noronhaea Babe Section 25. Six collections, all from Porto Santo, a small island in 
the Madeira Archipelago. Certainly insular. 

X0 C ForahalU Babe. Section 27. Two localities in Yemen Province, southwestern Arabia, 
between 1300 and 2500 meters elevation, in the coffee belt 

It is noteworthy that three of these species, C divarieata, C Noronhaea and 
<7. iybakiensts, are insular and of very restricted distribution However, they 
are relatively advanced species Therefore their morphological homogeneity 
(assuming that C. tybakiem u is actually monomorphic) must be due to genetic 
homogeneity rather than to senescence Five others m the above list, C kH i- 
mandschanca, C. cameroomca, C iaygetica, C crocifoha and C athoa, are each 
found on only a single mountain They are almost certainly “depleted” species 
(Stdbbms, 1942) and they probably became isolated through widespread 
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changes m topography and climate during late Tertiary and Pleistocene tunes. 
In these also the population taust be relatively small and homogeneous The 
other two species may also be “depleted” species, although it must be admitted 
that the available information on their distribution and variability is scanty 

SUMMARY 

1 The twelve endemic regions for Crepts, comprising twenty-five areas, 
define the east-west distribution of the genus almost completely, 

2 Seventy-two per cent of the Old World Crepts species are endemic in the 
sense that they are restricted to a single subcontinental geographic area 
Among these endemic species are two very diverse groups, namely the most 
primitive, perennial species, half of which are alpine relics, and the advanced, 
annual species, most of which occur at low altitudes under and conditions 
The remaining endemics comprise an intermediate series connecting these two 
extremes But comparatively few of the alpine perennials and of the lowland 
annuals have narrow distributions, i e, their distnbutional areas, as at present 
known, are mostly over 150 kilometers m extent From this evidence it is in¬ 
ferred that the alpine relics were formerly of wider distribution and that they 
moved mto their present niches from glacial refugia, whereas the lowland, 
annual endemics have become adapted to a more and climate but under con¬ 
ditions favoring genetic heterogeneity From the evidence on morphology and 
distribution as well as on chromosome numbers it is inferred that the process 
of adaptation from mesophytic to xerophytic conditions went on m the genus 
as a whole over a long period of time 

3 The distribution of the most primitive and most advanced endemic species 
of Crepts supports the conclusion, derived from the evidence on phylogeny 
and distribution of the genus as a whole, that the center of origin was m Cen¬ 
tral Abis 

4 The “age and area” concept of Willis breaks down completely m the light 
of the evidence on the two diverse groups of endemie species mentioned above 

5 The concept of “senescence” fails to explain the existence of narrow en¬ 
demics in Crepts since this group includes some of the most primitive and 
most advanced species in the genus Since they are either insular or terrestrial, 
“depleted” species, the population is more or less restricted m size and rela¬ 
tively homogeneous 
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NICOTIANA ARENTSII—A NEW, NATURALLY 
OCCURRING AMPHIDIPLOID, SPECIES 

BY 

T H GOODSPEED 

Department of Botany 
l/nivertity of California* 

r r 1917, Winge pointed out that the arithmetic progression observed m the 
chromosome numbers of some genera might be the product of interspecific 
hybndization followed by chromosome doubling. Eight years later, Clausen 
and Goodspeed showed that such doubling had occurred in a fertile F, hybrid 
between Nieottana gluhnosa and N Tabacum. This initial verification of 
Winge’s hypothesis served to direct interest toward the incidence, causes and 
artificial induction of amphidiploidy (cf Goodspeed and Bradley, 1942) It 
also led to an evaluation of the applicability of Winge’s hypothesis in pictur¬ 
ing evolutionary relationships in the genus Nusohana 
Fundamentally, Ntcotiana is a New World genus and, with the exception of 
6 species showing 9 or 10 pairs of chromosomes, all its North and South Ameri¬ 
can species possess either 12 or 24 pairs. Since there is no evidence that any of 
the 24-paired species is autopolyploid, it has been assumed that they were 
amphidiplold m origin (Goodspeed, 1984). Proof of such origin would con¬ 
tribute materially to the systematic botany of the genus and to an interpre¬ 
tation of its speeies distribution in the two Americas. For two of the 24-paired 
species, such proof a at hand. Thus, If Tdbocvm (n=24) has been shown to be 

* Contribution No. 118 from the Unlverelty of California Botanical Garden. 
Acknowledgment U made of stints received from the Committee for Intcr-Aacrieea 
Artistic and Cultoral BdatioM, tea American Philosophical Society, the Americas Academy 
Of Aria and Sstawsae, the Ceduqge Foundation, sad to a number of private 4mm la an. 
port of the stadia* reported ngiea, The author is indebted to Pr. Et Wheeler aadhfTu. 
Thompson for aerietanoe in the preparation of this article. 
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an amphidiploid product of hybridisation between progenitors of the modern 
species # sylvestrie (n = 12) and# tomcntosa (n = 32) or its relatives (Good- 
speed and Clausen, 1928) These two species are peculiar to the Andes of Peru, 
Bolivia, or Argentina, and one of the products of the three University of Cali¬ 
fornia Botanical Garden Expeditions to the Andes has been the demonstration 
that today the distribution of the putative parental species overlaps Simi¬ 
larly, progenitors of two other present day Peruvian-Bohvian-Argentine 
species,# pamculata (n=12) and# undulata (n=12), were undoubtedly the 
parents of the amphidiploid species # rustics the other Kell-known 24-pftired 
species of commerce (Goodspeed, 1934,1936). 

Despite cytogenetic evidence m favor of amphidiploid origin, it has not been 
possible to reproduce artificially a duplicate of modern # Tabaetm, or of 
# rusttca, nor js there evidence of the existence of at least the former species 
m a wild state In other words, although there is good reason to believe that 
the 24-pairecl American species of Ntcohana are of amphidiploid origin and 
while ampbidiploidy has been induced in at least 27 experimentally produced 
P, interspecific hybrids (Bradley and Goodspeed, 1943), no naturally oc¬ 
curring Amenean species has hitherto been found for which such origin could 
be shown 1 It now appears that the recently discovered # Arentsn is such a 
species 

In November 1938 one of the members of the Second University of Cali¬ 
fornia Botanical Garden Expedition to the Andes, Dr C4sar Vargas C , Pro¬ 
fessor of Botany and Director of the Botanical Museum in the University of 
Cuzco, Peru, found # Arentsn in southeastern Peru, north of Lake Titicaca, * 
near the Bolivian border, in and about the village of Limbaui, Lirnbam is 
situated m the Dept Puno, Prov Sandia, at an altitude of about 3500 m, 
in a narrow box canyon on the eastern watershed of the Cordillera The region 
is remote, climatically inhospitable, and little known botamcally Nearby, 
at somewhat lower altitudes, is the beginning of the Amazonian ram forest 
The following extiact from Dr Vargas’ notes is included here, m part because 
of its general botanical interest Below Lirnbam, "the river of the same name 
runs swiftly and precipitately, a turbulent and foam-flecked stream which 
springs from the thawing snows of the nearby Cordillera. The village mostly 
consists of hovels and cabins nearly all made of whitish granitic rock with roofs 
of straw The only street is the tortuous highway, lined on both sides by the 
principal habitations while the rest are scattered here and there on contiguous 
slopes On the walls of the canyon are a series of shelves or terraces, now in 
rums Nobody knows how many hundreds of years ago they were constructed 
through the labonousness and perseverance of a people who disappeared long 

' Kostoff (1939) baa commented upon the origin of a 32-paired race of the Australian 
epeeiea A 7 tuovaoleat (n»16) ot Us close relatives which was first grown In the University 
of California Botanical Garden (Wheeler, 1985). Tot this race Kostoff has suggested the 
name A E<mtU (but does not formally describe it as a new species) and considers It an 
amphidiploid product of hybridisation between wawolens and #♦ maritima We have 
grown more than one 82-paired race from Australia and their morphological distinctions 
appear to complicate the problem somewhat. 
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ago and for whom the soil and the plant constituted the most cherished gifts 
of nature However, whst is most cheering u the abundance of vegeta¬ 
tion .., herbaceous and shrub forms as for as my eyes reach; even the rocky 
cliffs offer a varied flora Along the road there are found several species of 
the families Melastomaceae, Encaceae, Campamdaceae, etc .. beautiful and 
graceful clusters of Bomarea hang among Bacchant, Cantua, and other 
bushes; under the rocks and on the demolished terraces grow two species of 
Begoma, Solatium, Centropogon, Monmna and, in the dank turf, species of 
Viola and Calceolana The air was humid, tbe soil moist ” The Quechua name 
for the new Ntcotiana species was “Cjamasam ” 

Four years later, Mr Roy D Metcalf, a member of the Third University of 
California Botanical Garden Expedition to the Andes, during an exploration 
of the Inamban and Tambopata drainage basins, collected N Arentm ogam 
He found it restricted to the immediate vicinity of the village of Limbam and 
commonly around habitations, m some cases growing on walls and fences 
According to his report, it prefers semi-shade, moist bnt not wet surroundings 
and gravelly soil among rocks The preference of V Arentm for disturbed 
ground and the partial protection provided bv habitations is characteristic 
of many South American species of Ntcotuma In Limbam the Indians did 
not make any use of the plant Although Mr Metcalf’s itinerary northward 
from Cliucuito (Dept and Prov Puno) at the northwest end of Lake Titicaea, 
took him as far as the Santo Domingo mine (immediately north of the Inam- 
ban river) m the province of Sandia and as far east as the towns of Sandia 
and Cuyocuyo, he did not again encounter this species He states that N ««- 
dulata was also colled Cjamasam by the natives 
From the original seed of N Arentm collected by Dr Vargas, 100 plants 
have been grown in the University of California Botanical Garden at Berke¬ 
ley, California Of these, 25 were grown in 1940, 75 w 1941 In the former 
year, all plants were set out in open ground, m the 1 atter year, 36 were planted 
out, 38 held outdoors in large pots, and two allowed to flower m pots in the 
greenhouse Potted plants from seed sown on January 10, 1941, began to 
bloom August 28,1941 Those plants transplanted to open ground from seed 
sown on February 16, 1940, and January 10, 1941, began to bloom in the 
middle of the next October To test their reported perennial capacities the 
field culture was not discarded at the cltae of the 1940 growing season. Al¬ 
though the winter (of 1940) was moderate m temperature, the plants died 
after setting seed. All plants held in Urge pots failed to develop lower 
branches Their inflorescences were narrower than those of field plants. 
Finally, plants blooming in the greenhouse lacked the rose-red pigmentation 
w calyx and corolla, characteristic of field grown plants 
In all thess garden cultures the branching was variable and frequently 
aeymetric There was also a strong tendency toward fasciation at elements of 
the inflorescence Generally, the union did not extend beyond the first leaf of 
tbe axillary shoot. Tbe branch thus affected would depart from the main axis 
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ct a decidedly more acute angle than that of a normal shoot. Fwwtfan 
not appear in a population of 18 plants grown, wader equivalent oanditione, 
in 1848 from selfed seed of a 1942 plant Despite certain definite halt inter- 
grading variations in leaf shape and inflorescence type, the appearance of the 
original populations was as uniform as might be expected from seed of wfld 
plants. 

On the basis of herbarium and garden studies, N drerfaf was found 
clearly to combine prominent morphological features of two other species of 
N%cotvma—i.e., N. ttngandundes Koch and Fint* and N". undulate R. and P.* 
The former is a subarborescent species, less massive than N tomentose but 
attaining a height of several meters and capable of living a number of yean 
in the Berkeley climate. Especially on younger stem parts, long straight 
silvery hairs stand out prominently, there being, however, a glabrous region 
below the insertion of the leaf. The length, and to some degree the direction, 
of these soft, glistening hairs is modified in N. Arentsu. The red-purple colora¬ 
tion of y. Arentsu manifested in stem, leaf, calyx, mid a pinkish blush to the 
corolla is derived from N. mgandmdes Plants of both species blossoming in 
the greenhouse instead of outdoors, lack it Slow maturing, despite early 
sowing, is characteristic of both N. undulate on the other hand, contributes 
to N Arentsn relatively low stature and annual to limited perennial habit, 
greater leaflness in the inflorescence region, and a Urge adaxial calyx lobe In 
certain plants it modifies the calyx coloration to a blue-black 

Generally speaking, If ungandundes is a tropical or subtropical species as 
yet known only from central (western) Bolivia. It may be associated with the 
eastern headwaters of the Beni river for it has been collected a short distance 
beyond the edge of this drainage system (Cdrdenas 2800, Inca Corral, Dept 
Cochabamba, Prov. Chapare, 1700 m ; Stexnbach 5754, Cerro de Incaehaea, 
Dept. Cochabamba, Prov Sacaba,* 2500 m ) and well within it in valleys in 
Dept. La Pas (Busby 75a, Mulford Bid. Explor. Amaaon Beam, Ca fi a min a, 
Prov. Inquiaivi, 1100 m , Troll 2812, bambate, Prov. Bud Tongas, 8400 m.; 
Buchtwn 9905, Unduavi, Prov Nor Yungas, 8200 m.; Busby 2484, near 
Tungas, 1200 m.). It may also occur to the north and it is Unfortunate that 
we have been unable to explore the tributaries of the Rio Beni in Bolivian 
territory adjacent to the Peruvian area where N. Arsntsn was found. 

Speaking of the vegetation at his'last cited locality* H H. Busby {1988, p. 
181) writes* "Descending to 7000 feet, we enter the great Andean forests 
which become heavier and heavier, though scarcely denser, as we descend. The 
tranks and greater branches are scarcely to be seen for the epiphytes upon 
them, chief of which are orchids, bromelisds, ferns, messes, and aroida. At 
5500 feet, we strike the coca and cinchona belt, and at 4000 feet we find the 
heat becoming oppressive and the air sultry. From 8800 to 5800 fleet iaprob- 

~*A deUUed dMMipttott of thU ne* »p«to*ppea»at the esdol t«* report wbe»y*ote- 
graph* of It sad of « eadatoto aad ul gm ai o iis i sffl lx foaad. 

• Undoubtedly a mistake sad humid real *tbe dates of Saeaba, la Pm*. Ctayam.” 
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ably the region of greatest ram-fall ** Beyond general pictures snob os tide 
there is little description of habitat for N wtgamdtetdet except fte remarks 
of Dr. Martin Cirdenas on his collection of tine species from Inca Corral. He 
refers to the region as “Ceja de Monte; the 'Ceja* is a kind of beginning of the 
Tongas ” The term Tungas is used here as a collective designation for Bolivian 
tropical valley terrain He states that N mgandxotdes grows “on wet soil ” 
N undulata is a widely distributed species which, by contrast, thrives in 
high, cold, bleak situations and generally fails to compete successfully as the 
climate becomes less rigorous and the region can support a richer vegetation 
Apparently, it does not descend the eastern flank of the Andes but every¬ 
where finds a congenial habitat in tbe Puna zone to the west. Its range is 
continuous from northern Argentina (Umv Calif Bot Card. Exped Andes 
6323, coll West, 20 km w of Huraahuaca, Prov Jujuy, 3600 m ) to central 
Peru (Umv Calif Second Bot Card Exped Andes 10985, coll Stork, 
Muilo, 10 km w of Tama, Dept Junin, 3300 m ) and it has even been 
found in northern Peru (Umv. Calif Third Bot Card Exped Andes 
30781, coll Metcalf, road from Cajamarca, 3200 m ) Near Oroya, Peru, it 
forms almost pure colonies where only it and Btdens can tolerate the fumes 
from nearby smelters (Umv Calif Second Bot Oord Exped Andes 10986, 
coll Stork), between Candarave and Puno it occurs in the bard-packed road¬ 
bed (Umv Calif Third Bot Gard Exped Andes 30387, coll Metcalf ), m 
Chucuito, Huancane, Putma, AsiUo and other windswept oltiplano towns of 
the Dept Puno (tbid 30677, 30704,30718,80424) it is common in the streets, 
on refuse dumps, and in the protection of houses and fences Metcalf reports. 
“While crossing the altiplano, the one plant that one expects to find is this 
Niootiana When there is nothing else, there is always this while never 
growing m great abundance in any one site, it none the less covers sparsely 
huge areas. Roughly, N undulata occurs from 10,000 feet to over 14,000 feet ” 
Although JV mgandxotdes has not been found near the limited known range 
of distribution of N. Arentm, the other species, N undulata, which appears 
to have entered into its amphidiploid origin, occurs within 30 km. of it In tbe 
La Paz region of Bolivia, N undulata and N ungandxoxdcs have been col¬ 
lected within this distance and m Dept Cochabamba they are found within 
10 km. of each other It is, therefore, not too mueh to say that in past time 
these two species have been in contact, if they are not so at present In the 
dissected eastern edge of tbe Peruvian-Betivian Andes, alps and tropica are 
remarkably juxtaposed and wherever a cleared pathway opens, whether it be 
by diastrophic movement, streams, or man-made paths, Nwottana species will 
seek to colonize the disturbed ground to the limit of their climatic tolerance. 

Above, it has been pointed out that N. Arentm is morphologically a mosaic 
of tbs distinctive characters peculiar to two other species of Nwottana, Atten¬ 
tion has also been called to the fact that, at one time, the range of distribution 
of these two species undoubtedly overlapped mid that today one of them is 
known to be practically in contact with N. Arentm These two hues of evi- 
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dence suggest that this new species originated as a hybrid, between progenitors 
of the two other species, chromosome doubling then occurring in the hybrid 
The following cytogenetic observations largely confirm this suggestion. 

It is, first, to be noted that the chromosome number of N. Arentm is 24 
pairs while both N undulata and N wtgandtotdes possess 12 pain. In an 
earlier report (Qoodspeed 1934), it was shown that the somatie karyotype of 
N undulata consists of chromosomes with median or submedian centromere, 
one of the submedian pairs satellited In the case of N wtgandtotdes there are 
8 pairs with median or submedian centromere and 4 with subterminal, one of 
the subterminal satellited As regards size, there is little difference between 
the two complements, less, indeed, than between the largest and smallest 
chromosomes within a complement Both karyotypes belong to the larger, bnt 
not the largest chromosome size groups in the genus Detailed study of its 
chromosome morphology shows that the complement of N Arentm represents 
a summation of the two species types, with mostly median or submedian cen¬ 
tromere but a few with subterminal The seant size distinctions between the 
A r undulata and N wtgandtotdes complements do not, however, make it feasi¬ 
ble to homologize full complements but it may be said that the morphological 
equivalents of the satellited pair characteristic of each of the two species has 
been identified in N Arentm 

Meiotic configurations (pollen mother cells) of each of the three species 
were studied to determine whether any characteristic N undulata or N. 
wtgandtotdes features reappear in N Arentm In each of the 12-paired 
species, two 1M bivalent types were selected as sufficiently distinctive to be 
identified mN undulata (1) a completely ternunalized one-chiasma bivalent 
with oblong partners and (2) a completely terminabzed thick nng bivalent, 
in N wtgandtotdes (1) an incompletely terminabzed one-chiasma bivalent in 
which two droplet partners are separated by a central (generally small) bead 
and (2) a not quite terminabzed, two-chiasma “diamond” bivalent Each of 
these types reappeared in N Arevtsu 

In N undulata and N wtgandtotdes, meiotic chromosome behavior is normal 
but in N Arentm pairing was sometimes found to be irregular, even m plants 
which produced only good pollen grains It is not possible to sav that this 
condition prevailed m every plant, as only a few were examined in first 
metaphase, but the fact that it was true of every plant examined is significant. 
It was noted that from 2 to 6 chromosomes (often in more than SO per cent of 
the PMC) either failed to pair or formed trivalents. In 20 second metaphase 
counts of one plant, this irregularity reduced to 85 per eent the PMC showing 
24-24 distribution of chromosomes, the remaining 15 per eent showing 28-25 

Beyond a determination of chromosome number, the cytology of N Arentm 
had not been studied at the tune hybrids of this new species with N. undulata 
and N wtgandtotdes were made and grown A few plants each of both F t 
hybrids were secured and inasmuch as the preponderance of meiotic material 
available proved to be from monoaomie hybrids made with the same AT Arentsvi 
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parent, it is clear that the particular N Arentsi t plant involved in the crones 
was itself monosomic Apart from somewhat complicating the determination 
of extent of pairing, this situation did not alter the essential evidence, briefly 
summarized as follows 



PMC 

Plant 

Chromosome 

Pairs mr PMO 

Ft Hybrid 

counted 

Bum her 

Constitution 

Range 

Average 

V undvlata ^ 

14 

P-341 P54 

36 

11-12 

11,71 

X f 

K Arentsii J 

25 

F-385 P51 

35 

11-13 

1196 

JV Arcnttit ^ 

23 

P-386 P55 

36 

11-13 

11*92 

X l 

25 

F-386 P58 

35 

11-13 

12 09 

JS r wiffanthoidett J 

25 

F-386 P50 

35 

11-13 

1196 


In the case of F A N Arentsn x N wtyandtouhs, somewhat more than 50 per 
cent of the counts represent 12 bivalents only The remainder involve combina¬ 
tions ranging from 8n + 3 m to 13 n with the largest class IQn + 1 TV and the next 
llu + lju Almost the same types of association occurred m the case of Fj N 
undvlata x N Arentsn except that the proportion of 12n was approximately 
40 per cent In view of the extent of multivalent formation in the two hybrids 
just mentioned, the occurrence of some pairing in the hybrid which represents 
the third side of the triangle, F, N undvlata x N tetgandiotdes, was not un¬ 
expected Thus, a range of from 2 to 9 pairs was observed in 100 pollen mother 
cells while the average number of pairs was approximately 5 

For our present purpose, it is sufficient to call attention to the fact that the 
cytogenetic evidence shows that the gametic sets of both N> undvlata and N 
wigandtoides aie represented by a full set of homologous chromosomes in the 
gametic set of N Arentsn and that the amount of pairing in F, N undvlata x 
N wvgandtotdes is low In other words, the cytogenetic findings are consistent 
wuth the evidence from external morphology and from distubution which 
mdicftte that N Arentsn represents an amphidiploid product of hybridization 
between those other two species of N wot mm 

Nicotiana Aren tail Ooodspeed, sp nov 

Nicotiana herbacea, caule crasso, conspioue pubescente, fohis petiolatis, 
late elhpticis, rotundo-ovatis vel subcordatk; flonbus m pamculas foliosas 
dispositie, ealyce magno, lobis maequalibus; corolla dilute strannnea v prope 
alba, obcomco-clavata, limbo plus mmusve zygomorpho, lobis obtusis, stami- 
nibus inclusis, abrupte curvatis, ad partem tubulatam oorollae interne affixis, 

Type —University of California Second Botanical Carden Expedition to the Andes, 
1938-39,9666 (U C Herbarium 665156) Ooll C Vargas C, Nov 21,1938, LimbanJ, Dept 
Turn, Pro r Sandia, Peru. Alt, 6400 m Close to the road and houses “Cjamasairi * Otter 
authentic material University of California Third Botanical Garden Expedition to the 
Andes, 1949-43, 30529 Coll R D, Metcalf, May 16,1942, in town of IJrabanl, Dept Pono, 
Prov fiandia, Pern Alongside huts, north end of town Alt. 3350 m 

Slowly maturing annual or limited perennial 1-2 m. high Stem commonly 
reddish purplish, rather densely clothed with distinct but not long, weak, 
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silvery-white bain, ultimately oldest parts glabrate, t hml y corky, woody 
within; main axis stiffly erect, 2-2 em. thick, chief branches few, irregular m 
length and distribution, usually some long and rapidly as cendin g. Leaves 
pubescent; blade to 25 or 30 cm long and about 20 ego. wide, rotnnd-ovate or 
suboordate or the uppermost often lance-ovate, base variable, apex acute or 
acuminate, veins evident, sometimes indenting upper surface a little, margin 
slightly undulate, petiole %~Vio as long as blade, frequently red coloration 
m petiole, midrib, veins, margin or even hairs. Inflorescence paniculate, 35-50 
cm long, narrow or broad, lower limits indistinct hy very gradual reduction 
of leaves to sessile, broadly lanceolate bracts, central axis erect, thick, pubes¬ 
cent but seldom viscid; laterals numerous, frequently rather crowded, variable 
m length, generally rigid and spreading, paniculately or occasionally cymoeely 
branched, ±. viscid; ultimate pedicels about 2 mm long, later 6 mm Flowers 
abundant, odorless or nearly so Calyx green, green suffused with red-purple, 
or green blended with blue-black, pubescent, 10-14 nun. long, broadly qylindnc 
or subcampanulate, membranous area below each sinus narrow, short, lobes 
shorter than tube, broadly triangular-ovate, plane, unequal, largest never 
extending to corolla mouth Corolla distinctly pubescent exteriorly except in 
the partially glabrous limb, tubular part 15-20 mm. long, 7-9 mm. wide, 
broadly obcomc from short, narrower base, apically somewhat swollen im¬ 
mediately below the slightly contracted mouth, pale greenish yellow with pink 
or purplish tmgeing above; entire limb (including nmmed, hexagonal mouth) 
to 17 mm across, m bud spirally plicate and often bright pink, in flower 
spreading, pale straw color frequently conspicuously suffused with pink 
outside, rarely also some pink inside, lobes broad, obtuse, 3 upper ones 
smaller, commonly a Little deflexed Stamens inserted about 5 mm from very 
base of corolla (at or near where the obcomeal expansion begins), filaments 
thick, pale greenish, 4 equal or subequal, wooly and erect for several mm 
above insertion, then glabrous and curving outward abruptly to rest against 
corolla, extending to about 1 mm below corolla mouth, 1 sigmoid, not wooly 
above insertion, commonly appearing somewhat shorter; anthers yellow-green. 
Pollen pale straw color. Hypogynous disk thick, red or red-orange Ovary 
rotund-ovoid, greenish or purplish; style thick, faintly greenish, stigma 
green, diseoid-pulvinate, median groove shallow Capsule included, 7-9 mm. 
long, elliptic-ovoid, brown, on dehiscence upper half split into 2 divergent, 
notched valves Seeds broadly elliptic-ovoid, 0 7-0.8 nun long, rather dark 
brown, surface shallowly reticulate, meshes moderately large, deeply lobed 
by bounding ridges, embryo straight. Somatic chromosome number 46 

Distinguishable from N v/ndulata R & P by later maturity; longer, more 
distinct, glistening hairs; larger, rotund-ovate leaf; larger flower, longest 
calyx lobe plane, not boat-shaped in flower or fruit, corolla limb sometimes 
pinkish, never greenish; from wiffandtotdes Koch & Pint. by shorter life 
span, smaller leaf; markedly unequal calyx segments; smaller corolla limb. 

Named m honor of Mr. George Arents, to whom botany ia indebted fern 
oomprehensn e compilation of the history and culture of tobeeeo. 
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SUMMARY 

A new species of Nusotutna, N Arentni (n s 24), from southeastern Peru is 
described, With comments upon its morphology, distribution and cytology 
Similar comments are made in the case of two other NieoHana species, natives 
of Peru and Bolivia— N, undulata (n = 12) and N mgandioidea (n=12). The 
morphological and distributional evidence points to an amphidiploid origin 
for N, Arenim & which the other two species are involved. This hypothesis is 
confirmed by the cytology of the three species and of the F, hybrids made 
between them 1 

(Since the above was written, it boa been possible to redxamlne the herbarium material 
of two Bolivian collections of H E Busby which, before Niootiana A rental was recognised, 
were identified as N uHgandiotdea, It is now clear that they were taken from plants of N. 
Arenitii Both are Busby’s No 822 and both are from Mapiri (Dept La Pas, Prov Lare 
eaja) but one is labelled "5000 ft, April, 1886" and the other “2500 ft, May, 1886 » Mapiri 
is approximately 200 km southeast of the Limham area m which the collections of JV 
Arentsit described above were obtained.) 
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EXPLANATION OF PLATES 



PLATE 26 


Left tfiooUana Arenttii, grown from seed of XJntv* Calif. Second Sot $ard* 
Exped Andes 9666, Limbani, Dept Puno, Peru, colt CL Vargas C 
Center • X wdulata, grown from coed of TJniv Calif. Bot. Card. Exped. 
Andes 7173, Pisaoo, Dept Cusco, Peru, coll James West. 

Bight. N vtigandtoidoa, grown from seed collected by Jos6 Stetobaeh, near 
Cochabamba, Bolivia 


[m\ 
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Upper rows Niwtiana undufata* from seed epUeeted 1)7 A. Wa^sAwr* at 
Bmavdloa, Pent. The (peeies U polymorphic la corolla shape naHaise* Am 
wee figured is relatively large flowered with the tabular 'part of its corona 
broad and little dilated below the mouth. 

Middle row* K Arentrti, source asin plate £6, 

Lower row N, wigandioideS) source as in plate fid, 

(Black paper has been inserted in the corolla tubes of the sectioned flowers 
and one or two stamens removed to show the pistil In N undvlata and N 
ArenttU those removed included a short stamen, in N. wigandvoidt* the two 
removed are no shorter than those remaining ) 
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THE CYTOGENETICS OF HYBRIDS IN BROMUS II. 
BROMUS CARINATUS AND BROMUS ARIZONICUS 

BY 

G. L STEBBINS JR, H A TOBGY, and JACK R HARLAN 

Unwrmty of California 


INTRODUCTION 

T ihk fact that Bromus cartnatus H and A and its relatives constitute a 
complex of polyploid entities, mostly if not entirely of allopolyploid or 
hybrid origin, baa been brought out in the first paper of this series (Stebbins 
and Tobgy, 1944) In an earlier survey of chromosome numbers (Steb- 
bus and Love, 1941) the octoploid number of chromobmes (2n=56) was 
connted in all representatives of this complex collected m California Counts 
made by us of collections from Oregon, Washington, Idaho and British Colum¬ 
bia have revealed the same number, so that we can state with some assurance 
that the Pacific Coast members of this oomplex are predominantly if not en¬ 
tirely octoploid, with the exception of a type originally collected by one of 
us (Harlan) in Central Arizona. The 28 collections of the B cartnatus com¬ 
plex made in this state were found to be divided into two series on the basis 
of morpbtdegksd Sad-ecological Characteristics The first senes, found mostly 
in desert washes, roadsides, and waste places at lower altitudes consists of 
strictly annual plants with relatively long awns ; while the second, found pre¬ 
dominantly at altitudes of 5000 feet (1500 meters) or higher, consists of 
perennials, with broad glumes; usually many-flowered spikelets, and shorter 
awns. The first series agree with the original description of B carinatiu var. 
arteotifoM Shear (1900), and would be identified as B cartnatus according to 

(807 ) 
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the key of Swallen (1942) u the Arizona flora of Kearney and Peebles The 
second, since all but one of the specimens collected have essentially glabrous 
foliage, would be considered B polyanthus Shear, according to the treatment 
of Swallen (he ett ) Chromosome counts on five different collections of this 
second senes revealed 56 chromosomes in them, as in Pacific Coast members 
of the complex A detailed description of one collection of it (no 116), with 
an account of its crossing relationships with other octoploid species, is pre¬ 
sented elsewhere (Stebbms and Tobgy, 1944) 

The annual, long-awned senes, on the other hand, was found to possess 
uniformly the somatic number 2n=84, or 42 bivalents at meiosis, in material 
from 21 different collections (see map, fig 4). Furthermore, the same chromo¬ 
some number was found m a similar annual form from Tehachopi, Kern 
County, California When these duodeoaploids were grown in the same field 
at Berkeley along with a large series of octoploids from California as well as 
Arizona, it was found that certain morphological characteristics made them 
readily distinguishable from the perennial or subperennial, long-awned octo- 
ploid types from lower altitudes m California, as well as from the short-awned' 
octoploids found at higher altitudes in both states For this reason, the specific 
distinctness of the 84-chromosome type was suspected, and the testing of this 
hypothesis by means of hybridization seemed desirable The results of this 
hybridization and their implications m regard to the status and possible origin 
of the 84-chromosome type are here presented 

MATERIAL AND METHODS 

Seeds from the Arizona collections were all planted in the field in the sum¬ 
mer of 1941 Although each progeny from a single collection was with a few 
exceptions remarkably uniform, there was a great deal of variation between 
collections (Harlan, in pi ess) Some of the seedlings behaved like desert 
ephemerals, producing only one or two tillers, which flowered in a few weeks 
when only 10 or 15 cm high, and produced only 2 or 3 spikelets, dying when 
the seed matured Others behaved like winter annuals, and in the spring pro¬ 
duced very tall plantB with several tillers and large panicles It was from one 
of the latter type that the parent etoek for hybridization with octoploid B 
eannatus was selected The particular collection, no 125, came from south of 
Lake Meade, near Boulder Dam, Mojave County The octoploid strain used 
for hybridization was a typical B eannatus strain from Berkeley, represented 
in the Umvenuty of California Herbarium by the collection Stebbiss no 2677, 
and described elsewhere as strain no 5 (Harlan, in press; Stebbms and Tobgy, 
1944) The hybridisation was made m the field in May 1942, by Mr Henry 
Moser, according to the method described earlier (Stebbina and Tobgy, lot. 
cit) The cytologusal techniques used are described in the same paper 
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MORPHOLOGY AND SYSTEMATIC DESCRIPTION OF 
THE SPECIES AND THE HYBRID 

The morphological and eytological data presented below leaves no doubt 
that the 84-chromosome type is a species sharply distinct from any now recog¬ 
nized in the B. cannatus complex, even though its diagnostic characteristics 
are somewhat meager. Therefore, a taxonomic description of it will be given 
at the outset, so that it may thereafter be referred to by itB correct name 
Although the type specimen of Shear’s B. cannatus var anzontcus has not 
been seen, and the original description is somewhat scanty, nevertheless there 
is little doubt that it belongs to the 84-chromosome species described here All 
of the collections made by Harlan from situations similar to Tucson, its type 
locality, are of this species, and it is the only member of the complex known 
from lower altitudes in Arizona One collection, no 105, in which 84 chromo¬ 
somes were counted, came from the Santa Cruz Valley only 35 miles from the 
type locality It may be described as follows (the taxonomic section is the 
work of the senior author) 

Bromus aruomeus (Shear) Stebbinsn comb 

Planta annua, culmi humiles vel alti, pamculae parvae apiculis paucis, 
vel ampla spiculis numerosis; glumae elongatae, secunda uifimam lemmam 
aequans, lemmata ad margwem hirsute, dorso scabra vel glabra, lemmata 
supenores oonspicue bidentata 

Plants annual, culms 15-140 cm high, with 3-5 nodes Leaves somewhat 
glaucous, glabrous or pubescent Panicle sometimes much reduced, but in well 
developed plants ample, the branches spreading, in groups of 5-6 at the lower 
nodes, the longest bearing 5-8 spilcelets, branches often finely hirsute, the 
hairs more slender than in B cannatus Spikelets mostly 5-7 flowered, glumes 
subequal or distinctly unequal, elongate, the upper glume about equalling m 
length the lowest lemma Lemmas of medium length, mostly 11-14 mm long, 
sparsely or densely hirsute near the edges, short-scabrous on the back, hiden- 
tate, the teeth rather prominent, those of the upper lemmas often with the 
lateral nerves extending into them 

Bromus cannatus var arttomous Shear, U S Div. Agrost, Bull no 23 * 
62,1900 Type in the U S National Herbarium, from near Tucson, Arizona, 
C O. Pringle in 1884 B cannatus eahformcus Shear, U S Dept Agr Div 
Agrost Bull 23 60, at least in part 

Central and southern Arizona to southern and central Californio, m desert 
areas and open, disturbed ground of valleys; an introduced weed in the north* 
western portion of its present range. The following specimens, in the herbaria 
of the University of California (UC) and the California Academy of Sciences 
(CAS) , are typical. CALIFORNIA. Mark West Creek, Bohmder 8985 (UC); 
Davis, Yolo County, Stebbins 3356 (UC), Alcalde, Fresno County, Eastwood 
18492 (CAS); Tulare, Davy 3055 (CAS), Kettleman City, Kings County, 
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Hoover 442 (UC) j Bakersfield, Kern County, Davy 1896 (DC); San Bnugdio 
Gafion, Kern County, Davy 1985 (UC)} Tehachapi, Kern Conner, Harlan 
128 (UC), Paso Bobles, San Luis Obispo County, Barber in 1900 (UC); Santa 
Mana, Santa Barbara County, Eastwood 344 (CAS), Pasadena, Los Angeles 
County, Grant 117,117a (UC, CAS); Claremont, Los Angeles County, Davy 
in 1902 (UC), San Bernardino, Parish in 1889 (UC), Colorado Desert, Riv¬ 
erside County, Hall 6980 (CAS), Pall Brook, San Diego County, Jones 8108 



Fig 1 Bro'MuitaarUiatuB, strain no 5 
Fig 2 Bromwt ansonicw* X carvnatu *, no 300 5 
Fig 3 Bromvs artoonioua, n o 8111 (progeny of Harlan no 125) Figs 3a, 2a, So, spike* 
lets, x 1. Figs lb, 26, 8b, lower glumes, lo, 2c, 8c, upper glumes, Id, 2d, 3d, lemmas and 
paleae, all x 2 Figs If, 2c, 3c, apices of lemmas, x 4 Figs If, 2f, 3 f, portions of surface of 
lemmas, with midrib at right ana margin at left, showing pubescence, x 8 

(CAS), San Diego, Orcutt 1178 (UC), between Del Mar and Lower Cali- 
fonua, Lemmon in 1888 (CAS), Santa Catalina Id., Brandegee in 1890 
(UC), Santa Cruz Id, Brandegee m 1888 (UC) j Santa Rosa Id , Hofmann 
in 1929 (CAB), San Clemente Id, Mvrbarger 56 (UC), San Nicolas Id, 
J T. Howell 8226 (CAS) BAJA CALIFORNIA San Qnintin, EpUng and 
Stewart in 1936 (CAS), 24 3 miles east of Rosario, W*ggmt 5291 (UC, CA8). 
ARIZONA Wiokenburg, Mancopa County, W W, Jones m 1921 (UC); 
Tempe, Mancopa County, Gillespie 5519 (UC); Fort Lowell, Tkomber 586 
(UC), 25 miles southeast of Lake Meade, Mohave County, Harlan 125 (UC); 
east of Kingman, Mohave County, Harlan 128 (UC); Pinal Mta, southwest 
of Globe, Gila County, Harlan 112 (UC), Salt Biter Canyon, Gila County, 
Harlan 116 (UC); Saoaton, Pinal County, Harlan 108 (UC); east of Flor- 
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wwe, Pinal County, Harlan 107 (UC); Bed Bock, Pinal County, Harlan 
106 (UC). 

Aa stated previously, the chromosome number 2n»84 has beau determined 
in all of the Harlan collections cited 

Without having seen the type specimen, the writer oannot determine 
whether B anzontcus is the same as B cannatus cal\forn%cus Shear, or B 



Fig 4 Map showing distribution of Harlan collections of Bromus arwonufus (2n =84), 
solid circles, sad B polyanthus vel alt (2a = 56), hollow squares, in Anson a The 5000 foot 
contour level is drawn 

cahformcus Nutt Nuttall’s specific name is a nomen nudum (cf Shear 1900), 
and his specimen, according to Shear, “is a mere scrap,” of which the locality 
of collection is indefinite. Nevertheless, the specimens cited by Shear under 
B. cannatus cahfomtcus, since all come from San Diego or Lower California, 
are very likely B. anzomeua. 

The characteristics which distinguish B anzomcus from all other members 
of the subgenus Ceratochloa in the Western United States are the stneti# 
annual habit (the plants always die when the seeds have matured), the don* 
gate glumes, the hirsute pubescence near the margin of the lemmas, and the 
rather prominent lobes of at least the upper lemmas (fig. 2) All of the typical, 
oetoploid members of the B cannatus complex as grown in Berkeley pro* 
dueed some new tillers after the seed had ripened, except when the plants 
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were obviously diseased. In all of them the lowest lemma is distinctly langur 
than the upper glume, its pubescence, whether long or short is more or less 
evenly distributed over the surface, and the lobes are very short, with the 
lateral nerves ending far below their base (fig 1) 

The relative distributions of B anzontcus and the oetoploids referred to 
B 'polyanthus are shown on a map (fig 4) giving the localities from which 
chromosome counts were obtained Only one collection from California has 


TABLE 1 

Comparisons or the Diagnostic Characteristics of B cannatus, 
B anzontcus, and Thrir Ft Hybrid 



B cannatus 
(no ft) 

Fi hybrid 
(no 13ft X no ft) 

B arwntcuH 
(no 135) 

■ 

Number of nodes of culms 

5-6 

5 

4 5 

Pubescence of top node 

4- below 

++ 

throughout 

4* 

throughout 

Pubescence of upper culm leaf 

Maximum number of branches at node 

+ lower 

+■+ upper 

4* lower 

4- upper 

0 lower 

of panicle 

6-8 

4-6 

4-6 

Maximum number of florets per spikelet. 

8-9 

7-9 

6-7 

Length second glume 

14 3 

16 0 

12 4 

Length second lemma 

16 4 

15 2 

12 3 

Ratio, glume/lemma 

0 87 

1 05 

1 01 

Pubescence of second lemma 

++ 

■f 4- margins 

4*4- margins 


throughout 

4* back 

0-4* back 

Lobes of upper lemmas , 

small 

intermediate 

prominent 


been counted, that from Tehachapi (no 128), but the external morphology 
of the other California specimens cited leaves no doubt as to their specific 
identity At Davis, California, the northern limit of its known range, B 
anzontcus is obviously a recent introduction along the railroad tracks, and it 
is ver> likely introduced at the San Joaquin Valley localities also 

The particular strain of B anzontcus used for hybridization was one of the 
most vigorous and latest in flowering of all As recorded elsewhere (Harlan, 
1942, Stebbms and Tobgy, 1944), the no 5 strain of B cannatus a also a 
very vigorous one It is about intermediate or somewhat late m flowering 
compared to other Berkeley strains, but earlier than most of the montane 
types. It is distinguished from most other B. cannatus strains from Berkeley 
by its rather large spikelets and lemmas, the average length of the lemmas 
and awns in B cannatus as a whole » not very different from that m B 
aruontcus. The chief distinguishing characteristics of the two parental strains 
are given m Table 1 

No hybrid seeds were obtained out of 42 florets emasculated when B, an¬ 
zontcus was used as the pollen parent on B, cannatus In the reciprocal cross. 
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B. amomeus $xB cannatus 37 seeds were obtained out of 40 florets 
e m asc ul ated. Of these, 10 were sown m September, 1942. Four were lost 
through an accident, and six were planted in the field in November. Of these 
4 turned out to be hybrids Morphologically, they were intermediate between 
their parents, except that in number of florets per spikelet they were nearer 
their B cannatus parent, and in relative size of glumes and lemmas, like B 
amomeus (Table 1) They proved to be completely pollen and Seed sterile, a 
condition which would be expected from the cytologieal situation described 
below Three of them died during May, 1943, even before their annual B 
amomeus parent A fourth showed some tendency to grow out after being out 
back, as does B carmatus, but died during the fall of 1943 

CYTOLOGY OF THE PARENTS AND HYBRID 


1. B. cannatus. The meiotic chromosome behavior of strain no 5 of B can¬ 
natus used m this study has been reported earlier (Stebbws and Tobgy, 
1944) The main features may be outlined here At diakinens and I-meta- 



i U. 

Figs 5-7, chromosome pairing «t first mctaphane in 5, B, carinaiu*, 6, B ariaonum*, 
7aritonum* X crtrmatv* All reproduced x 1300 
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phase there were always 28 bivalents, no univalents or multivalents were ever 
seen. Seven bivalents could be distinguished by their conspicuously large sue, 
while the remaining 21 bivalents were uniformly smaller and may therefore 
be termed medium-sized (figs 5 and 8) At I-metaphase most of the bivalents 
had two ehiasmata, one m each arm, and occasionally some of the large biva¬ 
lents had three ehiasmata. The majority of the bivalents, large and medium- 
sized, were therefore pairing in both arms, although rarely one or two of *1ra» 
were pairing m one am only In 9 per cent of the I-anaphase cells and in 1 per 


TABLE 2 

Chkomoboms Pairing at Meiosis in Bromus aritontcus X canmUua 


Combination 

No of mils* 

Porouit 


m u 


‘t 

7 

14 

14 

7 

12(2) 

33 5 

8 

15 

15 

7 

6 

ie 2 

5 

16 

16 

7 

6 

16 2 

4 

17 

17 

7 

0(2) 

24 3 

3 

18 

18 

7 

2(1) 

5 4 

2 

10 

19 

7 

2(1) 

5 4 

Total 




37 

100 0 


* Thft numbers in parenthene* refer to ft eella (n which two of the ohromuaome* regularly forming a m n ap¬ 
peared instead as 2mi 


cent of the II-anaphase cells one inversion bridge and a fragment were seen. 
Almost 99 per cent of the tetrads had 4 normal microspores; in the remaining 
1 per cent, one or two micronudei were also present There was 810 per eent 
stained pollen 

2 B arieomeus. At diakinesia and I-metaphase of B artzomeut there were 
always 42 medium-sized bivalents (figs 6 and 9); univalents and multivalents 
were significantly musing There was no differentiation into large and small 
bivalents and none of the bivalents could be classified in tbe large size category 
characteristic of seven bivalents m B. cartnatM. In almost half of the I-meta¬ 
phase cells all the bivalents were paired in both arms and in the other half 
one, two, or three bivalents were paired in one am only There was less in¬ 
version hybndity exhibited in tbe B oneonietu plant examined than in that 
of B. oannatu$. Only 1 per cent of the I-anaphase cells and 0 4 per cent of the 
II-anaphase cells showed one chromatid bridge and one fragment About 2A 
per eent of the-tetrads had one or two micronudei in addition to the 4 normal 
mierosporee, but the remaining 97.5 per cent had 4 large microspores only. 
There was 90 per eent stained pollen 

* 2. B. anzonwut x B. coruwtia. The F t hybrid plants (2n=7d) between. B. 
sHsmcut (2n=84) and 9 eannatw (2n«56) received 42 mednan-ettsd 
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chromosomes from B. omontcus and 21 medium + 7 large chromosomes from 
B. cannatus. Thirty-seven cells at I-metaphase were completely analyzed in 
the hybrid (Table 2), 

Pairing of the parental chromosomes followed a comparatively simple 
scheme which may be described as follows * 

1 The 7 large chromosomes from B carinatus ware always seen as 7 unpaired univalents 
(li in the table) 

2 At least 2 sets of 7 medium chromosomes from B antonums also appeared as 14 nn 
paired univalents (m t in the table) 

3 At least 14 medium bivalents were almost always seen (mu in the table), these being 
formed from the consistent pairing of 2 sets of 7 medium chromosomes from B ariwonieus 
with 2 corresponding sets from B, cannotu* 

4 A maximum number of 7 trivalents was formed (mm in the table), these resulted 
from partial or complete homology between one set from B an&ontous, another from the 
same species, and a third from B carinatus When the maximum number of 7 trivalents 
was formed, there were 14 medium bivalents, 14 medium univalents and 7 large univalents 
w the cell. With decreasing numbers of trivalents, the number of bivalents and univalents 
was correspondingly increased A typical I metaphase cell is shown in figure 7, and two 
other cells in figures 10 and 11 The peroentage of cells with these verying numbers of 
trivalents is given in the last column of Table 2 A slight reduction in the normal pairing 
in a few cells was found (cf footnote, Table 2) 


TABLE 3 


Sforad An alt bis in B amomcus X cannatus 


Number of edk 

Number of micronuclei 

Total* 

Per cent 

Inaporod 

7-11 

19-10 

17-21 

4 cells 

29 

61 

27 

107 

58 5 

5 cells 

16 

23 

6 

44 

24 0 

ficelle 

8 

13 

4 

26 

13 7 

7 cells 

2 

4 

1 

7 

3 8 

Totals 

64 

91 

38 



Percentages 

29 5 

49 7 

20 8 




There was good evidence of extensive inversion hybridity in the P t This 
was shown by bridge-fragment configurations in 48.5 per cent of the cells at 
I-anaphose and by 16.5 per cent of the cells at Il-anaphase. Usually only one 
bridge and occasionally two were seen at I-an&ph&se, and only once was a oell 
with three bridges encountered (fig. 18) All the bridges at fl-anaphaae were 
genuine second division bridges and not relics from the first division There¬ 
fore the extent of inversion hybridity in the hybrid may be represented ss 
one bridge in 65 per cent of the pollen mother cells. It could not be always 
determined whether the inversions were confined to the bivalents or were 
found in the trivalents also, but evidence was obtained of bridges in both 
types of configurations Therefore it is likely that the two groups of parental 
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chromosomes which regularly pair differ by inversions as well as the two 
partly homologous Bets from B. amonicus which enter into the trivalenls. 
Since heterozygosity for inversions was found to a small degree in both 
parentSi it is reasonable to suppose that most of the pairing seta differ by at 
least a few inversions 

The majority of the univalent chromosomes divided equationaUy and the 
two daughter univalents separated to the two poles at I-anaphase, but occa¬ 
sionally some of the univalents, though already divided, would fail to undergo 
the anaphasic separation and would pass entirely to one pole or the other 
(figs 12 and 13) There was excessive chromosome lagging at the second 
division, which, together with that at the first division, may best be repre¬ 
sented by the very complex condition of the sporads (Table 3) 

With such conditions prevailing in the sporads the repeated observation of 
complete sterility of both pollen and ovules is the expeeied condition 

DISCUSSION 

Specific distinctness of B amonicus The experimental evidence presented 
here shows that, because of the extreme abnormality of meiosis in their F, 
hybrid, and the complete inviability of both pollen and ovules, B amonicus 
and B cannatus are completely incapable of interbreeding, that is of ex¬ 
changing genes Therefore, they would be recognized as distinct species under 
any modern definition of this entity (cf Dobzhansky 1941, p 373) Further¬ 
more, the cytologieal evidence indicates that B amonicus would be equally 
interstenle with any other octoploid member of the B. cannatus complex 
(c*f Stebbuis and Tobgy, 1944) The two species clearly are not made up of 
the same chromosomal material Out of the haploid complement of 42 in B. 
amonicus, 21 chromosomes are nearly or quite homologous to 21 of the haploid 
set of 28 in B cannatus, 7 are partly homologous with 7 of these 21 cannatus 
chromosomes and 14 are entirely different The resemblance between B art- 
eontcus and B cannatus, therefore, lies principally in their common posses¬ 
sion of 21 pairs of medium-sized (m) chromosomes 

Cytologieal constitution and possible ongtn of B. amonicus In another 
paper (Stebbius and Tobgy, 1944) it was shown that the 21 medium-sized 
chromosomes (m) in B cannatus are almost completely homologous with the 
21 chromosomes which form the entire haploid complement of the South 
American species, B catharticus Vahl (B unioloides HBK) In that paper, 
these sets were designated AABBQC, so that the genome formula of the various 
octoploid members of the B. cannatus complex was written as AABBCGLL, 
LL representing the sets of 7 large chromosomes, The present evidence shows 
that B. amonicus possesses the AABBCC set, perhaps Bomewhat modified, but 
lacks the 7 pairs of large, or the LL chromosomes Of its other three seta, one 
may be designated as C, C„ because of its similarity to one aet of the eatharti- 
ous group, this partially homologous set being arbitrarily designated as the 
CC one The remaining two sets of B amonicus may be designated DOES 
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Tfctts Hie genome formula of B. aritometu may be written AABBCjCjC.C, 
DDES, It should be clearly understood that tins formula Is used only to 
express pairing relationships, the actual genic content of the genomes prob¬ 
ably varies considerably from species to species, and they undoubtedly differ 
in the various species by minor structural variations 

This cytological constitution indicates that B. artzonicu* is an allopoly¬ 
ploid derived by chromosome doubling from a hybrid between B eatharbotu 
or a close relative of it and some other species with 21 pairs of medium-eised 
chromosomes The identity of this other parent is not yet established, but 
based on the morphological differences between B aneonicus and B. eannatus, 
its mam features can be postulated. They are as follows 

1 It ahould be as animal, preferably found in desert or at least semlarid situations* 

2 Its panicle branches should be slender, but should be glabrous or finely short-pubesoent, 
rather than coarsely scabrous as in B eathartunu 

S Its glumes shbuld be elongate, definitely exceeding the lower lemmas The outer glume 
should have chiefly 3 nerves. 

4. Its lemmas should be ronnded on the back or weakly keeled, should be long hirsute 
near the margins, conspicuously bidentate at the apex, and long-awned. 

8 It should form a maximum of 7 bivalents in hybrids with B. eathartimu or B oarinatta 

The morphological characteristics listed here are found in only one species 
of Bromus known to us, B Truitt Dssv. This species also has the required 21 
pairs of medium-sized chromosomes, as determined by Knowles (1944) as 
well as by the senior author. Its pairing relationships with B catharhcus and 
B cannatus have not yet been tested. The hypothesis may, however, be ad* 
vanced that 6 . aneomeus is an allopolyploid derived from B catharitcus and 
B Tnnu or close relatives of these species It is hoped that this can be tested 
m the near future by appropriate hybridisation experiments The hypothesis 
involves some difficulties from the historical .point of view, since both of the 
putative parents are generally believed to be native only to South America, 
and to be recent introductions into the area now occupied by B aneontout. 
This problem, however, had best be considered after the evidence in favor of 
the proposed hypothesis has become more definite 

There is one cytological discrepancy found in the pairing behavior of the 
chromosomes of B aneonicus in the pure species as compared with their be* 
bavior m its hybrid with B cannatus The trivalent# found in the hybrid 
indicates definitely a partial homology between two of theeets in B amament, 
That they could not possibly consist of two sets from B earinatus and one 
from B omomotM is evident from the feet that in another hybrid, B.eeriao* 
tusxB molltt, the chromosomes nearly all remain impaired, showing that 
there is little or no homology between any of the four sets found in B, cannatus 
(Knowles 1944) The difficulty is that these two partially homologous seta of B. 
aritonusus should occasionally form quadrivalent* in the pureepedes Bow* 
ever, in several different strains, examined by each of the three authors, the 
presence of 42 bivalents was observed with strikingly consistent regularity. 
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and the partial homology between two of the sets waa not even suspected until 
the cytology of the hybrid was studied. Two explanations for this phenomenon 
are suggested The first is that advanced by Miintnng and Prakken (1940) 
for a similar behavior in Phleum pratense, which waa also found in the «n»n> 
species by Myers (1941). They assume that in Phleum and other genera there 
is a “special genotypically controlled tendency to bivalent formation" (p 494) 
The other explanation is that of differential affinity, or preferential pairing, 
advanced by Darlington (1927, p 198) to explain the lack of multivalents in 
the allopolyploid Primula, kewensts, and by Skirm (1942), to explain the 
difference in pairing found in two different tetraploids of Tradeseontia, both 
obtained from the same diploid hybrid From the data now at hand, there is 
no way of concluding which is the best explanation for the situation in Bromue 
' amomeus 

In conclusion, the following points have arisen from this Btudy which are 
of particular interest to students of the taxonomy of the Grammeae In the 
first place, whatever the second parent of B amomeus is, it most certainly 
belongs neither to the section Ceratochloa nor to the section Bromopm, as 
postulated for the second parent of the octoploid B cannatus and its relatives 
(Stebbms and Tobgy, loc ett ) The morphological characteristics listed above 
would immediately remove the species from the former section, while in the 
latter the chromosomes are large, like the LL set of B cannatus (Stebbins 
and Love, 1941) Both B cannatus and B amomeus, therefore, are allopoly¬ 
ploids from intersectional hybrids, but the two sections thus connected by 
allopolyploidy are different in each case Therefore the cytogenetic evidence 
entirely supports the recognition of Bromus as a single genus, rather than the 
separation of Ceratochloa as generically distinct, as has been done by a num¬ 
ber of agrostologiats It speaks even more emphatically against the splitting 
of Bromus into several different genera, as was proposed by Nevski (1934) 

In the second place, the particular type of relationship which exists between 
B cannatus and B amomeus will probably be found to be rather frequent 
when more genera of this family are studied cytogenetically, since polyploidy 
is so prevalent m them They are a typical example of species which are mor¬ 
phologically very similar, and cytogenetically partly very similar and partly 
very different Their similarities are due to their common possession of the 
B catharticus set Their morphological differences represent, in a much di¬ 
luted form, the differences between two different sections of the genus Both 
of these sections diverge from typical Ceratochloa in their much less strongly 
keeled lemmas and much longer awns, hence both B aneonicus and B cartn- 
natus diverge from B catharticus m the same respects B. cannatus and 
B amomeus may therefore be spoken of as allosyngemc anphsthpUnds (or 
allopolyploids), smoe they differ in respect to one of their original parents, 
and have the other in common The likelihood is that in all genera possessing 
large polyploid complexes, allosyngenic amphidiploids form one of the chief 
sources of taxonomic difficulty. 



320 


CALIFORNIA ACADEMY OF SC1BNCS8 {Fsoc 4TH8XE. 


SUMMARY 

1. A new species, & anzontcus, is described, based on B. can natus variety 
anzontcus Shear This species has the somatic chromosome number 2n=84, 
as compared with 2n * 56 for B cartnatus . 

2 The hybrid, B. anzontcus x B cartnatus, can be obtained only when B 
arizontcus is the female parent It is morphologically intermediate between 
its parents and is completely sterile 

3 At ineiosis this hybrid regularly shows a maximum of 7 tnvalents, with 
the rest of the chromosomes existing as bivalents and univalents The 7 large 
chromosomes obtained from B cartnatus have no homologues in B anzontcus, 
and therefore are always unpaired, as are also 14 medium-sized chromosomes 
from B anzontcus 

4 The presence of bridge-fragment configurations in either the first or the 
second division of meiosis in 65 per cent of the pollen mother cells indicates 
that the chromosomes of two or more of the pairing sets differ by a number of 
inverted segments 

5 The cytogenetic evidence amply demonstrates the specific distinctness of 
B cannatus and B anzontcus Their genomic formulae may be written as 
follows for B cannatus AABBC^CJjjL,, for B anzontcus AABBC^C^ 
DDEE The A, B, and C t sets constitute the chromosomal complements of B 
catharticus It is possible that B anzontcus possesses this complement m a 
slightly modified form 

6 The hypothesis is advanced that B anzontcus is an allopolyploid derived 
from doubling of the chromosome number m a hybrid between B catharticus 
or a close relative of that species and some other species with 21 pairs of 
medium-sized chromosomes, not belonging to the subgenus Geratochloa 

7 The cytogenetic evidence here presented supports the retention of 
Brotnus, sens lat, as a single genus 

8 The relationship of B cannatus and B anzontcus is described as that of 
allosyngemc amphidiploids This type of relationship is believed to be a com¬ 
mon source of taxonomic difficulty m genera which have highly developed 
polyploid complexes 
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E very field botanist, having the faculty of careful observation, is repeat- 
l «Hy impressed with the number of apparent hybrids which occur in 
certain genera of seed-bearing plants The genus Ceanothus is one of these 
genera According to Katherine Brandegee, Dr C C Parry was the first to 
call attention to the prevalence of natural hybrids 111 this genus Mrs Brande¬ 
gee in her “Studies of Ceanothus” (1894) discussed the various hybrids which 
she had observed in the field and herbaria She was of the opinion that most 
of the hybrids between members of the same section were fertile but she gave 
no supporting evidence She stated that, “The only infertile hybrid, within 
its section, known to me is No 69, C mcanus x papillosus In this the ovaries 
are more or less abortive and no fruit was formed.” If we accept the Btenlity 
test for distinct biological species, the two parents, C incams and C paptl- 
losus, id this cross belong to two different species complexes (cenospeeies of 
the experimentalist) John Thomas Howell (1940a) presents the ease of hy¬ 
bridisation between certain species of the section Cerastes His eonchunon 
is worthy of note: “My general conclusion is that auyone interested in the 
taxonomy and the possible evolution of entities in the subgenus Cerastes of 
Ceanothus, cannot disregard the probable effect of hybridisation, and that 
acme of our pussling entities can be more definitely limited as taxonomic 
units with the proper study and interpretation of intermediates of suspected 

[ 823 ] 
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hybrid origin.” Many botanists have bean reluctant to accept the importance 
of hybridization m the evolution of the numerous forms of Cea/notkus and 
some ignore it entirely. However, anyone who has done much serious field 
study of tins genua will come to agree with Howell’s general conclusion 
It is the opinion of the writer that the number of true biological species 
(ecospecies of the experimentalist) existing at a given time in any genus of 
plants cannot be known until extensive experimental studies for testing the 
fertility of hybrids can be carried out Until more logical methods for the 
determination of true biological or distinct species are set forth, botanists 
will do well to test out the numerous variants within a genus by putting 
them through the biological sterility sieve advocated by Clausen, Keck, and 
Hiesey (1939) shown in table 1. 

Table 1 The concept of upecta* 


Degree of 
separation 

Hybrids fertile, 
second generation 
vigorous 

Hybrids partially 
sterile, 

second generation 
weak 

Hybrids sterile 
or none 

\ Internal 

\ 

External N „ 

In dlfforent 
environments 

Distinct tmbapecxo* 
BOOTYPBS 

Distinct npecte* 
DPoerxciBfi 

Distinct 

speoxe* complexes, 
cknospecirs 

In the same 
environment 

Local variation* 
of one species 

BXOTYPE8 

Species overlapping 
in common territory 
(with hybrid swarms) 


Experimental methods require much tune and labor, and it u evident to 
botanists who study woody plants .that the adoption of the experimental 
method will be slow, and until such adoption other methods now employed 
by workers will continue to be used However, by being aware of the impor¬ 
tance of experimental methods, field workers will become more alert to the 
existence of natural hybrids and to geographic and ecological variations 
By recognising field hybrids and applying to them the same principles used 
by Clausen, Keok, and Hiesey m determining experimentally cenospecies, 
ecospecies, ecotypes, and biotypes, it has been possible to gam much helpful 
information in determining species complexes (cenospecies), distinct or bio¬ 
logical species (ecospecies), subspecies (ecotypes), and local variations (bio- 
types) m the genus Oeanothut 

In this genus there are two rather well-defined sections or sub-genera, 
Kuceanothus with leaves alternate and fruit not horned, and Cera$U • with 
typically opposite leaves and horned fruit (Plate 28) In a recent publication, 
by Van Rensselaer and the writer (1942) the Euceanothut section 
thirty-three binomials (so-called species.), seventeen trinomials (varieties), 
many minor variations, four named natural hybrids, and many other hybrids. 
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The Cerastes section includes twenty-three binomials, nine trinomials, many 
manor variations, four named natural hybrids, and other hybrids Three 
named natural hybrids between members of the two sections are also included 
The writer believes that the number of existing distinct species (ecospeoies) 
is much fewer than represented by the number of binomials given m manuals, 
and that more subspecies (ecotypes) and local variations (biotypes) will be 
recognised when sufficient knowledge of the behavior of the hybrids is known 
Some of this behavior can be learned by careful observation m the field 

INTERSECTIONAL HYBRIDS 

If observed hybrid plants fail to set fruit yeai after year, one may assume 
with some degree of certainty that they are sterile, and that their parents 
belong to distinct species complexes (ecnospecies) This situation is partially 
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exemplified in the mtersectional cross between C p rostraius and C cordulatus 
which has been given the designation x C strrulatus This hybrid was first 
collected in 1926 from a small colony of not more than four or five plants in 
a shallow draw on a ridge between Emerald Bay and Cascade Lake, Eldorado 
County, California To my knowledge it has never been found at any other 
locality. It appears that a single hybrid plant may have been formed and that 
the other plants have resulted from natural layering The evidence for con¬ 
sidering the two parents of this hybrid as belonging to different species com¬ 
plexes would be more conclusive if more sterile hybrid plants were known 
Associated with this hybrid is C prostratus, C cordulatus, and C velutmus 
The prostrate habit and the presence of sunken stomatal pits on the underside 
of the leaves relate it to C prostratus, but the predominantly thinner and 
alternate leaves, the small deciduous stipules, and short racemose flower dus¬ 
ters relate it to C cordulatus The presence of both opposite and alternate 
leaves and the very pale blue to nearly white flowers seem to be intermediate 
characters The plants have never been known to set fruit 
Two other field hybrids and six garden hybrids have been observed by the 
writer between members of the two sections (Chart 1) Only one of these 
hybrids, the garden hybrid C James Roof, has ever been known to set fruit 
The qpeds of this hybrid when tested failed to germinate The parents were 
C purpureus and probably one of the following* C oltganthus, C sptnosus. 
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0. tkyrsiftorus, or C sered%atut The two other observed field hybrid* between 
members of the two sections are x C m gouts and x C FeitcAwniM x Ceano- 
tkus rugosus appears to be & hybrid between C prostratus and C. veluttnus. 
Specimens have been obtained from two localities, one from the lava beds near 
Egg Lake, Modoc County, California, and the other from near Truekee, Ne¬ 
vada County, California M S Baker and F P Nutting collected the speci¬ 
mens from Modoc County in 1894 Baker in a note atatea that the plant waa 
a “decumbent form of C veluttnus —probably a hybrid of C prostratus and 
C veluttnus " The specimens from Truekee were collected by C, F Sonne in 
1890 Sonne reported that the plant sets flowers sparingly and that it does 
not fruit at all It would seem then, that the two parents, C prostratus and 
C veluttnus, definitely belong to different species complexes 

x Cemothus Vettehianus appears to be a hybrid between C gnseus and 
probably C rtgtdus To my knowledge it was first collected by William Lobb 
m California, probably near Monterey where C gnseus and C rtgtdus grow 
Lobb probably collected seeds from C gnseus and C rtgtdus and from this 
collection appeared the hybrid x C Vettehianus in the Veitch and Sons nurs¬ 
eries of Exeter and Chelsea, England I have seen no specimens collected from 
the field The few garden hybrids of v C Vettehianus which I have observed 
have never set fruit It would appear from the sterility test that C rtgtdus 
and C gnseus belong to different species complexes 

The genetic barrier between the two sections must be something more than 
chromosome number, because the diploid number for all species examined in 
the two sections by Nobs (1941) is 24 (Plates 29 and 30) Nobs also examined 
six hybrid plants of different parentage and all were found to have the same 
number of chromosomes as the parents, namely 2n = 24 

INTRASECTIONAL HYBRIDS 

If observed hybrid plants are partially sterile and set fruit which produce 
seeds that germinate poorly or whose seeds produce a weak second generation, 
we may assume that the hybrid plants were produced by the crossing of dis¬ 
tinct species (ecoapeciea of the experimentalist) If the hybrids proved to be 
fertile and the second generation vigoious, we may then assume that their 
parents belonged to distinct subspecies (ecotypes of the experimentalist) or 
that they were local variations of one species (biotypes of the experimentalist), 
depending upon whether they occurred in different environments or in the 
same environment Examples of such hybrids have been observed many times 
in the field between members of the same section of the genus wherever they 
overlap m their distribution 

Section Euceanotkus 

In the section Euceanothue, the evidence from hybridisation points toward 
the existence of more eenospeeiee and eeospecies than m the section Cerastes, 
In this section ( Euceanotkus ) hybrids have been observed between most 
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types) or local variations of one species (biotypes), depending npon whether 
they normally occurred m different environments or in the same environment 
Most of the other crosses observed in the JSuceemothus section, and recorded 
in chart 2, appear to follow the same general patterns as given in the examples 
just cited 

A summary of the recorded natural hybrids in this section shows a total of 
thirty, involving twenty-one species Ceanothus thyrstfiorvs, which in its dis¬ 
tribution contacts more species than any other entity in the Evcccmothus 
section, has entered into n>ne crosses, whereas the other species with fewer 
contacts have been involved in from one to five crosses Three of the thirty 
crosses have been given hybrid binomial designations becanse they have been 
considered as species or varieties by other workers One other hybrid has been 
named because of its presence in the nursery trade Since much confusion 
exists m the literature about these hybrid entities, it seemB worth while to give 
a brief account concerning them 

Named Hybrids of the Section Euceanothus 

Ceanothus mendocinensns appears to be a hybrid between C thyrnflorus 
and C velutmus var lacvigatus Plants of this cross have been collected in 
several scattered locations m Mendocino County, California, and in adjacent 
counties where the two parents overlap in their distribution They usually 
occur as individual plants with one or both parents, never in colonies The 
fertility of the seed has not been tested, but since so few plants have been 
found where the parents occur together, and since the hybrids appear to be 
lather uniform in those characters which are intermediate between those of 
the parents, it would appear that the plants were first-generation hybrids and 
that the parents belong to distinct species 

x Ceanothus Loremenn has been considered to be a variety of C velutmus 
bv some botanists It occurs m the Sierra Nevada of California from Kern 
t'ounty northward to Siskiyou County and eastward m Nevada Apparently 
this hybrid is the result of a cross between C velutmus and C cordulatus 
(Plate 31) Field studies made about five miles north of MarkleeviUe. Alpine 
County, California, m the summers of 1941 and 1942, furnished the most 
convincing evidence On an extensive old burned-over area there occurred 
C velutmus, C. cordulatus, and C prostratus The hybrid plants were found 
only in areas where C velutmus and C cordulatus were closely 
In areas where one species occurred to the exclusion of the other no hybrids 
were observed Most of the hybrids resembled the species C veluttnus more 
than C cordulatus. The stiff branches and smaller leaves without varnish 
above, however, gave evidence of the part C cordulatus had in its origin. 
A few plants were found whieh resembled C cordulatus unore than C vehi- 
tmus It appeared from the field studies that the hybrid plants were mostly 
sterile If they were quite fertile one would expect more individuals inter- 
mediate between the two parents and the hybrid (Histogram 1) I believe most 
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of the specimens of x C Lorenzenn are first generation hybrids Nobs, after 
field and oytological studies, also concluded that C velutwus var. Loremenu 
Jepson is a hybrid between C velutwus and C cordulatus (Plates 32 and 33) 
x Ceanothus Lobbumus is probably the result of a cross between C grtseus 
and C deni at us It was first grown m England from seed collected by William 

(IP, pf Histooeam l 

plants 
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C. vflutlnug Dougl. £ cordulatus Katlogg 


X C. Lorsnzsnii (Jspson) MeMinn 

Histogram 1 represents the distribution of plants into 11 groups based upon an index 
value determined by studying 10 characters or C cordulatus The plants were taken from 
a random sampling in an area where C cordulatus and C velvtinu* overlapped in their dis¬ 
tribution. Plants with all 10 characters were classified as C cordidatun, plants with none 
of these characters were classified as C volutvnus, those with 4, 5, and 6 characters were 
classified as x C* Lorenseftil, and those with 1, 3, 7, or 8 characters are unnamed hybrids. 
No plant m the sampling was found with 2 or 0 characters As the groups approach 0 the 
plants more closely resemble C> velutinus 

(x = hybrid) 


Lobb in California, probably in the region of Monterey where C gruteus and 
€ dentetw occur A few plants collected as natural hybrids m the Monterey 
region and now growing in California gardens approximate the type specimen 
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of the original C Lobbutnus* Seeds have been collected from these hybrids 
but their fertility is not known Since so few plants of this hybrid occur either 
in the wild or in any known garden collection it wonld seem that the hybrid 
is only partially fertile and therefore the parents, C grtseus and C dentatus, 
belong to distinct species 

x$Ceanothus regtus is a hybrid between C thyr&flvrvs and C papUlosus 
It has been observed several times wherever the two parents overlap in their 

110. 0f Histogram 2 

plants 



X C. regia* 

Histogram 2 represents the distribution ©f jptonts into 11 group* bused upon an index 
value determined by studying 10 characters of C thyrMflorna The plants were counted from 
a random sampling in an area where C thywjtoru* and C paptfloau* overlapped in their 
distribution Plants with 10 characters were classified as C Ihyntfloru*, those with none 
of these characters were classified as C pnpUloaus, those with 4 or 5 characters were classi¬ 
fied as x C rttgim, and those with 2, fi, or 3 characters were classified as unnamed hybrids. 
No plant in this sampling was found with 1,3,7, or 9 characters. 

distribution in San Mateo and Santa Onus counties, California The hybrids 
gne evidence of being only partially sterile, consequently the parents belong 
to distinct species (Plate 34, and Histogram 2). 

Section Cerastes 

In the section Cerastes (those plants with typically opposite leaves) there 
appears to be more evidence for a greater number of subspecies and few 
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species and species complexes. In this section, C cuneatus, C Greggu, and 
C. prostratus have wider ranges ol distribution than any of the other entities 
and they have entered into more crosses than any of the others. Wherever 
C cuneatus and C Greggu and its vars vestitus and perplexans overlap in 
their distribution, many intermediates occur which appear to be fertile Bat 
since their degree of fertility is not known it n not possible to state whether 
the parents are m the nature of subspecies or species In the crosses observed 
between C cuneatus and C prostratus the hybrid plants appear to he partially 
sterile, wherefore, their parents appear to be distinct species At the present 
time no localities are known to the writer where C prostratus and C Greggu 
occur together However, there is evidence in the southern middle Sierra 
Nevada of California that they may have overlapped m their distribution 
sometime m the past In this area, particularly in Tuolumne and Calaveras 
counties, entities occur which seem to possess characters originating from 
both species Two of these entities appear in some manuals as species binomials 
and are worthy of further consideration 
The apparently fertile entity known as C fresnensis (Fresno Mat), occurs 
on the western slope of the Sierra Nevada between 3000 and 6500 feet eleva¬ 
tion, from Fresno County northward to Tuolumne County or probably to 
Eldorado and Placer counties, mostly at the southern extension of the range 
of C prostratus In 1939 the writer gave the distribution of this rather baffling 
entity as extending from Fresno County northward to Plumas County How¬ 
ever, after becoming more aware of the presence of hybrids in this genus, 
extensive field studies were carried on during the summers of 1940,1941, and 
1942, and I am now of the opinion that some of the herbarium specimens 
studied from the more northerly localities had been taken from hybrid plants 
of C cuneatus x C prostratus and its variety laxus, and from C art uatus 
Ceanothus fresnensis is entirely prostrate, while C arcuatus and most hybrids 
between C cuneatus and C prostratus arc usually intermediate between the 
two m habit of growth That C Greggu var vestitus has entered into the 
origin of C, fresnensis is evidenced by the character of the pubescence and 
the nature of the fruit. Ceanothus Greggu var vestitus now occurs m Kern, 
Inyo, and Mono counties and in the past may have overlapped m its distribu¬ 
tion with C prostratus John Thomas Howell (1940) also considers the prob¬ 
ability that C. fresnensis “is descended from the offspring of a fertile cross 
between C prostratus and C vestitus” (C Greggu var vestitus) If we accept 
an early bybnd origin of C fresnensis, than C prostratus and C Greggu var 
vestitus must have belonged to distinct subspecies 
The other apparent fertile entity previously referred to is C arcuatus It 
occurs in scattered localities from about 8000 to 7600 feet elevation on the 
western dope of the Sierra Nevada of California from Madera County north¬ 
ward to Plumas County Near the summit on the south slope of Robb’s Peak, 
Eldorado County, elevation 6500 to 6700 feet,nt is one of the dominant shrubs 
associated with Arciostaphglos patvla and Ceanothus prostratus A taw pros- 
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trate plants which appear to be Ceanotkus fresnenm also occur m this asso¬ 
ciation These may be hybrids of C prostratus and C arcuatus. 

Ceanotkus arcuatus seems to have segregated out of a hybrid population 
formed by the crossing of C cuneatus with C. fresnenm The habit of growth, 
character of fruit, and color of flowers are intermediate between the two 
probable parents The grayish bark resembles that of C cuneatus while the 
leaves resemble more those of C fresnmns In the Sugar Pine Bidge region 
along Highway 108, Tuolumne County, occur plants of C. cuneatus and 
C. fresnenm as well as hybrids between these two entities At higher elevations 
along Highway 108 the hybrid form alone occurs In Eldorado, Nevada, 
Placer, and Plumas counties, plants scarcely distinguishable from these hy¬ 
brids occur in the Upper Transition and Canadian Life Zones far above the 
distribution of C cuneatus. Since these plants are Rcareely distinguishable 
from the hybrids of Tuolumne County and since they occur in a different 
geographical area in the absence of both C fresnenm and C cuneatus, I 
believe there are sufficient reasons for regarding them as belonging to a dis¬ 
tinct subspecies or probably to a distinct species It seems to me we have here 
a subspecies or a species which has “just arrived” and is now migrating north¬ 
ward from its center of hybrid origin 

The group of entities including C pmetorum, C postratus and its van 
laxus and ocadentalis, C pumtlus , C confums, C diverge ns, and C purpu- 
reus has so many forms which appear to grade into each other that the enty£m 
may well exist as subspecies of one large polymorphic species These cutties 
are not only very closely related to each other but also to another smeller 
group composed of C ngidus, C Masonit, C glonosus and its var exdltatus 
The two groups differ slightly from one another in the character of the leaf 
margins The former normally has leaves with serrate or spmulose margins, 
and the latter has leaves with dentate to quite entire margins In the foothills 
of the Hood Mountain Bange in Sonoma County, California, members of these 
two groups overlap in their distribution and have produced numerous hybrids, 
many of which appear to be* fertile Since the barner between most of these 
entities appears to be that of geographic or eeologie isolation rather 
genetic, it would seem that the entities are probably in the nature of subspe¬ 
cies They seem to hybridise freely wherever they meet, but appear quite 
distinct m their own geographic ranges. 

Ceanotkus sonomensis of the Hood Mountain Bange, Sonoma County, Cali¬ 
fornia, may be the result of the crossing of one of these hybrids with C. cunea¬ 
tus, which occurs in the same area This unit now occupies a area 
somewhat isolated from the other forms of Ceanotkus growing in that general 
region When C cuneatus is brought into the picture it brings in an o ther 
senes of forms which seems to hybndiae with the others, and until experi¬ 
mental methods are used it would be unwise to make predictions as to the 
exact nature of the entities That C sonomensu, C arcuatus, and several other 
somewhat similar entities in the section Cerastes might be the results of inter- 



'Vol.XXV] McltINN- FIELD STBB1D8 IN CSANOItfVS 


888 


specific hybridization cannot be entirely ruled out G. Ledyard Stebbma 
(1942a) has pointed out in bis paper on the “Bole of Isolation in the Differen¬ 
tiation of Plant Species” that occasionally recombinations should occur in 
the progeny of a partially sterile interspecific hybrid involving “small units 
genetically independent of morphological differences.” Be further states that 
“Some of these new recombinations could be fertile types which would be 
different in appearance from either of their original parents and exhibit 
partial intersterility with both of them They would thus become the progeni¬ 
tors ef new species ” 
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A summary of the recognized natural hybrids iu the section Cerastes, as 
given in the book Ceanothus, gives a total of twenty-one, of which four are 
named and seventeen unnamed (Chart 3) The four named hybrids represent 
binomials which have appeared as distinct species in some publications Bight 
so-called species of this section have entered into the hybrid complex Ceano - 
thus euneatus, C. prostratus, and C Greggii are the most widely distributed 
named entities and they have entered into crosses more often than any of the 
other named entities Ceanothus verrucosus, a species with relatively few 
variations, to my knowledge has not mitered into any natural cross. This 
species has a rather limited range of distribution in San Diego County, Cali¬ 
fornia, which does not overlap with the distributional ranges of other species 
in the same section According to the concept of genetic homogeneity ss 
reviewed by Stebbins (1942), we might consider that C verrucosus, because 
of its limited distribution, is genetically homogeneous and that it consists of 
relatively Tew biotypes which in torn are relatively homozygous. On the other 
hand we might consider C, euneatus, C prestratus, and C Oreggii, Since they 
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are widespread species, as being heterogeneous in their genetic main up. This 
heterogeneity is well exemplified by the numerous biotypes which occur in 


these species 


Named Hybrids of the Section Cerastes 


x Ceanothus otayenns in known only from Otay Mountain m San Diego 
County, California, and is here considered to have originated as the result of 
a cross between C crasstfoltus and C. Oreggn var perplexans. Both of these 
entities occur together on Otay Mountain The hybrid plants bear good fruit 
and the seeds appear to be fertile If they are found to produce strong second 
generation plants, then the two parents, C crasstfolvus and C Oreggn var 
perplexans, must be considered to belong to different subspecies One evidence 
for their fertility is the amount of variability which occutb among the hybrid 
plants 

The name x Ceanothus flexihs has been given to those hybrid plants occur¬ 
ring in northern Shasta, Lassen, and southwestern Modoc counties of Cali¬ 
fornia In these localities C cuneatus and C prostratus var laxus overlap in 
their distribution and they are considered to be the parents of x C flexihs 
The habit of growth, many leaf characters, size of fruit, and flower color are 
usually intermediate between the two parents The fertility of the hybrids 
is not known, but from field observations I would suspect partial sterility 
If the suspicion is proved to be a fact by experimental methods, then the 
parents, C cuneatus and C prostratus, belong to distinct species 

x Ceanothus Bakeri is another named hybnd which appears to have re¬ 
sulted from a cross between C prostratus var laxus and either C Oreggn 
var vestitus or one of the many varieties of C cuneatus The mnglo plant 
known to me of this hybrid was collected by C P Baker from Kings Canyon, 
Ormsby County, Nevada, in 1902 The three fragmentary specimens resemble 
somewhat specimens of x C flexihs and x C connwens, both of which prob¬ 
ably have genes of C. prostratus in their makeup. This small bit of evidence 
would favor the assumption that C. prostratus and C Oreggn or C cuneatus 
belong to distinct species 

Specimens representing the named hybrid x C connwens were collected 
from near Sheep Ranch, Calaveras County, California, by E L Greene and 
by T S Brandegee Field studies in tbe Calaveras-Sheep Ranch area in 
1941 failed to disclose any specimens which quite resembled the 
of the earlier collectors However, in the Calaveras-Tuolumne area, where 
C. cuneatus, C prostratus, and C fresnensts grow, many hybnd plants occur, 
some of which appear mueh like x <7 connwens It is probable that x C coii 
nwens represents a cross between C cuneatus and either C. prostratus or 
C fresnensts 

' In concluding this paper mention should be made of the numerous other hy- 
bnd plants which occur between C cuneatus and C prostratus wherever tbeae 
two species occupy the same local area (Plates 35 and 36 and Histogram 3) 
Ceanothus cuneatus is primarily a component of hard chaparral in the Upper 
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Sonoran Life Zone, while C prostratus occurs chiefly in the open pme forests 
of the Transition and Lower Canadian Life Zones However, along the none- 
too-well-defined borders of these life zones these two entities overlap in their 
distribution and also m their characteristics Some of the hybrids observed 
appear to have good fruits and seedB, whether the seed produce strong and 
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C. pro«trotu» Btnfh. C. cuntotut Nutt 


Hybrids 

Histogram 3 reproseu tn the distribution of plants into 9 groups based upon an index 
value determined by studying 8 characters of C ouneatus The plants were taken from a 
random sampling in an area where C cmeatus and C proxtratun overlapped in their dia* 
tribution Plants with 8 characters were classified as C cuneatvv, plants with none of these 
characters were classified as € prostratux, and those with 1, 2, 3, 4, 5 f 0, or 7 characters 
were classified as unnamed hybrids Plants with a decreasing number of C cuneatu# charac¬ 
ters possessed an increasing number of C prostratua ones 


fertile offspring is not known Since the hybrid form* do not \ary as much as 
F a and F a offspring usually do from heterozygous parents, and since there 
are relatively few individuals compared to the number of individuals of both 
parents, I believe the hybrids are partially sterile and that their parents are 
distinct species 
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EXPLANATION OP PLATES 



PLATE 28 

tffffwtt Ruceattothva 

A Branchfat with alternate leases, thin, early fulling stipules and umbel like clusters 
of flowers in raceim s 

B Fruit without apical horns. 

0 Cross section of leaf showing stomata protected bv guard cells on lower surface 

Sect ton Cerastes 

D Branchlot with opposite leaves! thick, corkv, persistent stipules, and umbel like 
fruit cluster 

E Fruit with apical horns 

F Cross section of leaf showing stomata in sunluii pits on the lower surface 
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PLATE 29 
Section Eueeanothus 


Pig 1 C arboreu* 

Fig 2 C cordutotufi 
Ftg 3 C eyancus 
Pi g 4 C folxotm f 
Fig 5, C tncanue 

Fig 6 , C. inteffemmui w oahfomicus 
Fig 7 C Lemmoniu 
Fig 8 C leueodcrrme 
Fig 9 C papiUoeus 


Fig 10 C Parry* 

Fig 11 C Parryu 
Fig 12 C thyrdflorw 
Fig 13 C tkyrstjloru* 

Fig 14 C tomentoeu* 

Fig 15 C i rlutmue 

Fig 10 C trlfcftntMf lar JaeviffaU/f? 

Fig 17 C sptnosus 
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PLATE 30 


Section Cerastes 


Ptg 1 C prostrtdus \ar occulcntohs 

Fig H C prostratus \ur torus 

Fig 2 C cuncatus 

Fig 9 C prostratus var torus 

Fig 3 C euncatu* 

Fig f 10* C prostratus 

Fig 4 C cun cat nx 

Fig 11 C ramvlosus 

Fig 5 C cuntatus 

Fig 12 C rifftdvs 

Fig 0 C Ftrrisae 

Fig 13 C rtffiths 

Fig 7 C\ fflorwsus 

Fig 14 C veirutosuu 
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[McMINN] PLATE 30 
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PLATE 31 


piagrams of the growth forma of C veluUnu#, C eordulatua, 
and the hybrid x C Lorenstentt 
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PLATE 32 


Photographs of specimens of C vehtUnu*, C cordto&a&u*, and a graded senes of five 
of their hybrids taken from an area where the two species occur together 


f346] 



PROC CALIF ACAD SCI 4TH SERIES VOL XXV NO 14 CMcMINN^ PLATE 32 



PLATE 83 


Chromosomes of C cvrdulatus, C velutinus, and of the hybrid x C Lorenaenn 
C cordulatu* , Nobs 76, Snow Plat, elevation 4000 feet, Nevada County, California, 
12 regular pairs C velutinus, Nobs 79, Agate Bay, Lake Tahoe, Placer County, Cah 
ferula, 12 regular pairs x C Lorcnsenxi, Nobs 117, Observation Point, Lake Tahoe, 
Eldorado County, California, 12 regular pairs, x C Lorensenb, Nobs 13 8, Observation 
Point, Lake Tahoe, Eldorado County, California, 12 regular pairs, one very small 
pair, and 3 fragments 
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CftteMINNj PLATE S3 


utSiltyns* 

C. oordulatu* 

“• ” i tU) |l Ct I' 

x C. Lorenzenli 


0. rolutlnus 
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PJiATE 34 


Photograph* of ipecimen* of C tkyrtiflorua, C paptlloMu, and a {Traded aerie* of five 
of their hybrid* taken from an area where the two apeeie* occur together 
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PLATE *5 


Photographs of specimens of C prostrutus, C euneatus, and a graded series of four of 
their hybrids taken from an area where the two species occur together 
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PI/ATE 36 


Diagrams of the growth forms of C. prostratu*, C. cuneatui, and 
one of their hybrids. 
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INTRODUCTION 

T hi, species which aie here piescuted as the section MxlMzui of the genus 
Fhacelta have formerly been treated eithei as constituting the genus Mil- 
tttzta A DC or as forming the more numerous part of the genus Emmenanthe 
Benth ( Emmenanthe § Mtlhtzm A Gray) I have recently expressed my 
belief that there is definitely a generic break between Miltttzta and Emmenan¬ 
the but that MtlHtzta exhibits both morphologically and habitally a relation¬ 
ship so close to Fhacelta sect Mtcrogenetcs that it should be treated as a section 
in Phaceha ( 1944 , pp 12 - 16 ) The plump, corrugated soeds found in sect 
MtlHtzta are like those m sect Mtcrogenetcs, while the compressed reticulate 
seeds of Emmenanthe are different fiom any 111 Fhacelta Moreovei the lateral 
attachment of the ovules to fleshy placentae in MtlHtzta is characteristic of 
Phacelta, while in Emmenanthe the pendent ovules are basally attached to the 
wing-like margins of membranous placentae The marcescent persistent co¬ 
rolla, by which the species of sect MtUtteta may be distinguished from those 
oi Beet Mtcrogenetcs, was the character by which MtlHtzta was separate 
from Phaoelta although the character was not finally diagnostic since seve 
species in Phacelta sect Eutoca also have persistent corollas Although 1 
this corolla character which MtUitgta and Emmenanthe have in common,'* to<a 
other structural characters of MtUtteta are entirely PAaeeZw-like and indica 
a relationship to Phacelta that must be interpreted as sectional rather th« 
generic, ' r 

The section MtUtteta consists of only nine species and these are confined to 
the desert areas of the western United States between the Rocky Mountains 


[W7J 
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cm lire east and the Sierra Nevada and Cascade Ilange on the vest, extending 
northward to latitude 45° N or thereabouts and southward to about 35 ° N 
In this relatively limited area, the northern part of Nevada is not only the 
geographic center for the distribution of the species, but is also the center for 
species concentration Here are found seven of the nine species, while in adja¬ 
cent southeastern Oregou are five and in eastern California four To the 
eastward not more than two species are found in an> one state Three of the 
nine species are relatively common and widespread, P adenophora , P scopu- 
hna, and P ietramera ; two are more localized in distribution and less common, 
P tnundata and P lutea, four are to be counted among the rarest of western 
plants P glabcmma, known only from three collections, P mivocusm and 
P vubmutwa known from a few collections from lestrxcted areas, and P 
sahna, known from five stations in three diffeient states 
Even to the present, there has been considerable confusion and not a little 
difficulty in limiting species, part of this being due without doubt to the 
meagemess of collections available foi study A critical examination of numer¬ 
ous specimens assembled from various collections and institutions has revealed 
a series of mostly clear-cut and readily defined entities Habit, foliage, and 
> os till e have been found quite variable within species so that plants unlike in 
aspect are sometimes referable to the same species because of the critical but 
dependable characters m flowers and fruits Because so little is known about 
the field occurrence of the subspecific variants, only a single variety has been 
recognized taxonomieallv, but undoubtedly others will be recognized as the 
variants become better known Phaceha<uhnophoui,P lutca, and P scopuhnu 
are the only species presenting facies so polymorphic that they may be some¬ 
times confused with related species The fiist, uhich may be considered the 
most primitive species m the gioup because of its larger flower-parts and 
hairy corolla-tube and filaments, is sometimes difficult to distinguish from P 
lutea and P tnundafa Phaceha scopuhna , the most widely distributed species 
in the section, in also the most variable, to the west there arc mtergrades with 
P lutea , m the southeast P mbmutwa is verv close!v related, and P sahna 
seems to be merely an ecologically spe< rnhzed variant with smaller parts 
Prom a consideration of the environments m which these phaeehas are 
found, it is very apparent that speeiation m the group has produced entities 
which occupy several of the most highly specialized situations m our western 
'*serts Thus P t nundata is nearly confined to playas of evanescent ponds 
I shrunken lakes Phaceha tetramem and P sahna are commonly restricted 
highly saline flats Although P scopuhna is generally rather common in 
idy or gravelly soil of jumper slopes or sagebrush flats, it, too, sometimes 
k curs locally m more alkaline situatibns Phaceha ademphora grows on sage- 
.ush slopes, but in certain forms it is characteristic of clay flats of high 
plains The closely related P lutca seems to be characteristic of wash slopes 
of clay lulls and valleys of eastern Oregon; and the highly localized P « nyo- 
am* seems to be confined to boggy spots among granitic sands bordering the 
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western Sierra. In no other group of like size in the genus are there so many 
forms edaphically specialized and localized, rare creations to thnll the soul 
of the botanical traveler who might chance upon one flourishing amid the vast 
loneliness and seeming desolate sterility of a saline desert 
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been able to borrow abundant collections from other institutions These insti¬ 
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furnished me with field data and specimens in this group over a period of 
years Especially am I grateful to H D Hip ley and K C Burneby for a com¬ 
plete set of their numerous excellent collections which thev have obtained 
during the course of their critical field work in western Ameiuan deserts 
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Also it should be noted that because type specimens in the United States 
National Herbarium and in the Herbarium of the New York Botanical Garden 
are not available for study during wartime, some collections that <u e undoubt¬ 
edly in those institutions are not cited in this paper 

TAXONOMY 

PHACBUAMct Miltitha (A DC ) J T Howell, Draft West Bot 4 15 (1944) MilUtexa 
A DC in DO Prodr 9 296 (1845) Emmenanthe I MdUte\a (A DC) A Gray, Proc 
Amer Acad 10 328 (1875) 

Flowers 5-merous or occasionally 4 -merous, corolla marccscent, yellow or 
frequently tinged with lavender or violet, corolla-scales present or lacking, 
filaments glabrous except m one species, ovary genet ally more or less pubes- 
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cent, the style pubescent at least at base except in one species, ovules 4 - 26 , 
laterally attached to fleshy placentae, capsule apicolate or mntioous, seeds 
transversely corrugated —Annual herbs of saline or gobsaline habitats In 
western North American deserts, herbage frequently fleshy, more or less 
pubescent and glandular, occasionally glabrous, stems branching and gen¬ 
erally widely spreading, leaves entire to deeply pmnately divided 

KEY TO THE SPECIES 

A Corolla tube hairy inside between stamen#, filaments hair) 1 P adenophora 

A Corolla tube glabrous inside, 'filaments glabrous, 

B Seeds faintly but definitely transversely striate, the striations about 12, ovules 
20-26 3, P tttttndata 

B Soeds prominently transversely corrugated, the corrugations 0-12, ovulos 4-20 
C Corolla 5-8 muu long, corolla scales generally conspicuous and united to base 
of filaments about 0 5 mm , style and branches (1 75 or) 2-3 75 mm 
long, bypogynous disk conspicuous with prominent rounded or deltoid 
lobes alternating with the stamens 2 P lutea 

C Corolla 13-4 5 mm long, corolla scales inconspicuous, obsolescent, or lacking, 
free from the filaments at base if present, style and branches 0 25-2 mm 
long 

I) Plants glabrous or nearly so, corolla subrotate In anthesis, the lobes often 
about as long as the tube, ovary and style glabrous or nearly so 

4 P glaberrima 

1) Plants more ot less hirsutulous or villous and capitate glandular or vlaeidu 
lous, corolla cainpanulate, the lobes shorter than the tube (or about 
equaling the tube in P, tciramera), ovary generally sparsely to 
densely hairy, the style hairy at least at base 
K Flowers mostly 5 merous, corolla 3-4 6 mm long 

T Style and branches 1 25-2 mm long, hypogynous disk ineon 
spteuous, ovules 10-15 

G Style hairy to above middle, capsule apiculate 

6 P scopulina 

G Stylo glabrous except at very base, capsule nearly or quite 
without epic illation 6 P submntlca 

P Style and branches 1 mm long, hypogynous disk relatively con 
spicuous 

H Ovules 18-20, seeds nearly 1 mm. long, the corrugations 
fi or 7 7 P.lnyoensts 

H Ovules 7-2, seeds 1 5-2 long, the corrugations about 2-11 

8 P salina 

13 Flowers commonly 4 merous, corolla 13-18 mm long 

2 P tetraxnam 


1 Phacelia adenophora J T Howell 

Lead West Bot 4 15 (1244) 

Rmmnanthtt glandultftra Torr ex S Wats, Bot IT 8 Geol, Explor 40th Paral (King’s 
Exped ) 267 (1871) 

KUtitsfo gUmduUfttra (Torr ) Heeler, Muhlenborgia 8 20 (1912) 

MUtitiia fflan&tHfera (Torr ) Heller var. caltfomu * Brand, Unlv Calif Pub! Bot 4 224 
(1912) 

Not Phacelw planduUfcraYiptr, Contrib, U.8 Nat Herb 11 472(1908) 
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Stems few or several, spreading from the top of the annual taproot, proa* 
trate or strongly ascending, slender or rather stout, mostly 1-3 dm long, 
eapitate-glandular and villous-puberulent or hirsutulous; basal leaves not 
very numerous and the upper leaves rather sparse, to 3 cm long and 17 cm 
wide, oblongish to subovate, pmnately lobed or divided, the lobes oblongish, 
obtuse, entire or rarely dentate-lobed, the uppermost leaves sometimes entire, 
hirsutulous aud little glandular, petioles hirsutulous and glandular, to 2 5 cm 
long, racemes mostly exceeding the leafy part of the plant, to 1 dm long, 
sessile or nearly so, flowers somewhat distant below, congested above or the 
flowers on spreading or recurved pedicels, pedicels stout or slender, 1-3 nun 
long; flowers 5-merous, calyx-segments m flower 2-4 5 mm long, 0 4-1 mm 
wide, in fruit 5-6 6 mm long, 0 5-1 25 mm wide, linear to narrowly oblong- 
oblanoeolate, sometimes a little spatulate, obtuse, hirsutulous and more or less 
glandular, corolla marcescent and a little accrescent, tubular to campanulate, 
yellow or the lobes more or less tinged with lavendei, 4-7 mm long, lobes 125- 
2 mm long, outside of corolla hairy, inside sparsely to densely hairy in the 
tube between the stamens, corolla-scales 1-2 mm long, linear to narrowly 
semilinear-lanceolate, attached at base to base of filaments about 0 5 mm; 
stamens 3-5 mm long, somewhat unequal, the filaments hairy below the mid¬ 
dle, anthers 0 5-0 75 mm long (or rarely shorter), styles and branches 2-4 
mm long, the style hairy to the middle, branches 0 5-0 75 mm long, ovary 1 
mm loug, ovules 8-14, hypogynous disk relatively prominent, the lobes be¬ 
tween the stamens broad and rounded, capsule 4-6 mm long, oblong to oblong- 
ovate, subacute to truncate below the terminal apiculation, longitudinally 
sulcate on backs of valves, sparsely puberulent, sometimes a little glandular 
above; seeds oblongish, 1-1 5 mm long, black-brown, prominently transversely 
(orrugated, corrugations 8-12, rounded and mostly broad 

Alkaline soil of high plains and sagebrush slopes, from middle western Ne¬ 
vada northward to northeastern California and southeastern Oregon 

Representative collections Nevada Virginia Mts, 50()0 ft, 8 Watson 
No 885 (G, type collection of Emmenanthe glandulifcra) • about 6 miles south 
of Gardnerville, Douglas Co, Cantelow tn 1941 (CAS, CM, IU, US), Carson 
City, Ormsby Co, Anderson tn 1865 (G, NY), Reno, Washoe Co, M E Jones 
No .9986 (CAS, DS, G, IU, M, NY, P, RM, US), Eastwood No 14773 (CAS, 
CM, P); 5 miles east of Sparks, Washoe Co, Eastwood and Howell No 30 
(CAS, US); Pyramid Lake, Washoe Co, Kennedy No. 1037 (CM, DS, G, M, 
NY, KM, UC, US), 12 miles north of Reno toward Pyramid Lake, Washoe 
Co, Ripley and Barneby No 4491 (CAS, G) In Gray Herbarium la a speci¬ 
men labeled “Wmnemucca Valley” collected by Lemmon in 1875, but the cor¬ 
rectness of the locality is to be questioned 

California . Near Viewland, Lassen Co, Ripley and Barneby No 5755 
(CAS); 12 miles north of Susanville, Lassen Co, J T Howell No 11884 
(corolla-limb pale lavender fading to lavender-rose; CAS, US, W, W8), 
Horse Lake, Lassen Co., J, T. Howell No 11895 (corolla bright yellow, CAS, 
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CM, Q, IU, M, ND), J T Howell No 11898 (corolla-limb lavender, CAB, 
NY, P, RM), Madeline Plains, Lassen Co., Bruce No 2135 (UC, type of JlfiZ- 
titeia glanduhfera var cahfornica),PemonNo 8851 (CAS,P),J T Howell 
No 11909A (CAS, DS, W); canyon below Jess Valley, Modoc Co., Payne 
No. 549 (CAS) 

Oregon, Harney Co Catlow Valley, Hendereon No 8690 (CAS), Blitxen, 
Tram No 90 (US), base of Steens Mts, Train (Umv Colo ) These collec¬ 
tions from Oregon are not typical and show characters that vary toward 
P lutea 

Phaoeha adenophora is a rather variable entity, bat it is usually well marked 
by the conspicuous pubescence on the filaments and m the corollartube In 
typical form as it occurs in middle western Nevada, it is a slender and some¬ 
what elegantly branched plant with the upper parts rather finely hirsutulous 
and copiously capitate-glandular In the vicinity of Reno, Nevada, and to the 
northward, this typical variant, passes by numerous mtergradcs into a coarset, 
more densely pubescent plant With flowers a little laiger, the form which 
Brand called MtlMzta qlandulifcra var califdrntca From southeastern Ore¬ 
gon relatively few collections of P adenophora are known, but, becanse the 
plants that grow there frequently exhibit characters intermediate to P lutea 
which also grows m the same region, it n» suspected that the intermediates 
may be of hybrid origin 

Although P adenophora is closely i elated to P lutea and perhaps should 
be considered only a variety of that species, I regard the differences between 
the two specific m value It is true that Asia Gray remarked that P adenopkoi a 
(Enmenanthr glandultfeia) was “probably a mere form” of P lutea (1878, 
P 171), but an examination of specimens in Gray Herbarium discloses that at 
that time he had no specimen of P lutea, and that he mistook for that species 
the more robust form of P adenophora which Brand has called Miliitzm 
glanduhf era vex calif or mca Quite recently Jepson has treated P adenophora 
and P lutea as the same species (1943, p 281, as MdUtzia lutea), but each is 
characterised by a distinctive appearance and each by its own peculiar set of 
variations which do not approach each other except m instances of suspected 
hybridisation I do not believe that there should be a change m the status 
of P adenophora until its relation to P lutea is clearly understood through 
more detailed study and critical field work. 

Within P adenophora no variant seems sufficiently distinguished to be 
recognised taxonomusally Although Brand’s var califormca of northeastern 
California has considerable right to varietal recognition, I have concluded 
that it is not clearly enough defined either geographically or morphologically 
to be accepted at this time Also I have seen several collections of a peculiar 
glandular-villous form with large flowers and slender fruits from southern 
Oregon which should perhaps be accorded taxonomic recognition, but, bo- 
cause of a possible connection which this plant may have with the imperfectly 
understood relations between P adenophora and P lutea in that region, 
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nominal recognition of this entity, too, should await more numerous collections 
and further field work 

A collection intermediate between P adenophora and P lute a is Covdle 
and Leiberg No 68 (US), from the road to Coleman Valley, Harney or Mal¬ 
heur Co,, Oregon In it the corolla-tube is pubescent only at the base of the 
stamens, or glabrous, and the filaments vary from subglabrous to distinctly 
hairy Another intermediate collection from Oregon looking quite like P 
adenophora, but with the technical floral characters of P lutea, is Wtihts 
No 169 (DS) from Hart Lake, Lake Co A collection of P adenophora which 
resembles P lutea, but which has heavily hairy corolla-tube and filaments, 
has been collected near Canby, Modoc Co, California, J T Howell No 
12215 (CAS) 

2 Phacelia lutea (II and A ) J T Howell 
Leafl West But 4 l r > (1944) 

Stems one to several from the top of an annual taproot, spreading or 
ascending to substnctly erect, 2-8 cm long, lursutulous and scarcely gland¬ 
ular to lursutulous and capitate-glandular or ulinost entirely glandular- 
villous, leaves entire or coarsely serrate, rarely senate-lobed, oblauceolate 
and oblong to elliptic and ovate, mostly 1-2 5 cm long, 0 3-1 cm wide, 
hirsutulous and a little glandular to sparsely glandular-villous, obtuse at 
apex, cuneate at base, petiole to 2 5 cm long, usually equaling or shorter 
than the blade, racemes to 5 cm long, sometimes more or less exceeded by 
and concealed by the leaves but generally exceeding the leaves and showy, 
pedicels 1-2 mm long or the lowest to 5 mm long, the lowest sometimes 
reflexed m fruit, calyx-segments in flower 8 6-5 mm long, in fruit 6 5-9 
mm long, 1-1 75 mm wide, linear-oblong to narrowly oblong-oblanceolate, 
subacute, hirsutulous and more or leas glandular to rather densely capitate- 
glandular , corolla yellow, sometimes becoming lavender-tmged in age, 5-8 
mm long, campanulate or tubular, the lobes ciect oi spicadmg in anthesis, 
1-2 mm long, denticulate, corolla spai*sely hairy outside, glabrous inside, 
corolla-scales 2-3 mm long or sometimes obsolescent, seimlineftr-lanceolate, 
attached at base about 0 5 mm to the filaments, stamens 3-5 5 mm long, 
filaments glabrous, anthers 0 4-0 75 mm long, style and branches 1 75-3 75 
mm long, branches 0 25-0 75 mm long, style hairy only near the base or 
to above the middle, ovary 1 25-1 75 mm long, ovules 10-17, hypogynous 
disk prominent with conspicuous rounded or deltoid lobes between the 
stamens, capsule 5 5-7 mm long, oblong to elliptic, subobtuse, apiculate, 
the beak to 1 mm long, sparsely hairy and a little glandular, seeds 1-1.5 
mm long, elliptic-oblong, subobtuse to subacute, brown, prominently cor¬ 
rugated, the corrugations about 9 or 10, conspicuously reticulate 

Clayey and sandy slopes and flats in southeastern Oregon, occurring 
locally in western Idaho and northwestern Nevada 

The type of P lutea was part of a collection of plants “gathered m the sum¬ 
mer of 1837 bv a friend of Mr Tolmie” at “Snake Fort, Snake Country.” In 



804 CAL1E0ENIA ACADEMY OF SCIENCES [PMO 4SB8n 

the introduction to the Supplement of Botany of Captain Beechey’s Voyage 
(p. 315), it ia stated that “Snake Fort is built at the junction of Beed's River 
with the Snake [River], the position of which is in N. lat 44° 20', long 116° 
W.” On modern maps the name Reed’s River does not appear and the lati¬ 
tude and longitude indicate a point considerably east of the Snake River 
On the map m Hooker’s Flora Boreali-Americana, vol 1, however, Reed’s 
River is given and from its position it is clearly the Boise River of the present 
day, the chief affluent of the Snake River from the east between the Payette 
River and the great bend of the Snake Hence, collections that have been 
available from northwestern Owyhee County, Idaho, may be regarded as topo- 
types of this interesting species that was first collected more than a hundred 
years ago. 

As has been pointed out in the discussion of P adenophora, Asa Gray had 
no specimens of P lutea at the tune he prepared his account of Emmenanthe 
§ MUtitzxa for the Synoptical Flora (1878) As is indicated by his annotations 
on specimens in Oray Herbarium, he did receive collections of P lutea from 
Cusick by the time the second edition was published (1886), but there is 
nothing in the supplement of the second edition concerning these specimens 
Cusick’s plants, collected from three different stations under varying environ¬ 
ments, were probably more confusing than helpful to Gray One part of the 
collection, No 1233a, from “sandy hillsides of Malheur and vicinity” is typical 
P. lutea, but No 12331, “same locality but on heavy clay soil,” and No 1233c, 
“barren valley in rather heavy soil,” are quite different in appearance and 
were originally noted as probably Emmenanthe parvtfiora (P tnundata) by 
Gray, and were more recently identified as MtMtieta glanduhfera (i e, P ade¬ 
nophora) by Macbnde Although these puzzling plants and others like them 
from Professor Peck’s collections are definitely referable to P lutea, they 
vary toward P scopulma and present a problem of relationship that can only 
be indicated at this tune These variants are discussed further under P gcopu- 
hna, and under P adenophora the problem of intermediates between that 
species and P. lutea is discussed 

One variant m P lutea, however, seems quite distinct and well deserving 
taxonomic recognition, a small-flowered plant with glandular-villous pubes¬ 
cence This variety may be distinguished as follows * 

Kby to Vjuubhu or Phaee l%a lutea 

Corolla 6-8 mm long, style hairy to the middle or above , var. tgpwo 

Corolla 5-6 mm long, style hairy only near the base var purpuraertne 

2a. Phaoelialutea (H and A ) J T Howell 
var typica, nom nov 

P lutea (H and A ) J. T Howell, 1 e 

Evtoea lutea H and A Bot Beech Toy 878 (1840); Hook Icon tab 864 (1841) 

Miltiteh lutea (H and A ) A. DC is DO. Prodr 0.806 (1845) 

Emmenanthe lutea (H. and A ) A, Gray, Pros Amer Aead 10.888(1878) 
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Plants hirsntnloua and scarcely glandular to moderately glandular- 
hmutulous, generally yellowish-green, racemes mostly exceeding the leaves, 
corolla 6-8 mm long, showy, style sparsely hairy to the middle or above, 
2 5-8 75 mm long. 

Representative collections Idaho Squaw Creek near M arsing, Owyhee 
Co, Tucker No 1029 (CAS ex Umv Ida So Br ) 

Oregon • Harper, Malheur Co, Peck No 20553 (CAS, W), Henderson No 
8689 (CAS), 5 miles south of Harper, Malheur Co, Perk No 16104 (W, 
approaching var purpurascens ), Rockville, Malheur Co, Henderson No 
8691 (CAS, depauperate), Sucker Creek, 30 miles north of Jordan Valley, 
Malheur Co, Holmgren No 2206 (CAS, 1U), Malheur Butte, Malheur Co, 
Leiberg No 2043 (CM, G, NY, UC, US), 15 miles southeast of Blitsen, Harney 
Co, Applegate No 5591 (DS, W) j near Bums, Harney Co, Ldla Luck tn 
1927 (W); base of Steens Mts, Harney Co, Howell in 1885 (CM, G, NY, US), 
Un^ly, Baker Co, Peck No 16186 (W), Paulina Creek northeast of Lapme, 
Deschutes Co, Whited No 1679 (ND). 

Nevada* Virgin Valley, Humboldt Co. L Kellogg in 1909 (P) 

An unsual variant, entirely glabrous except for an occasional hair in the 
inflorescence mid for a few scattered hairs and glands at the top of the ovary 
and on the lower part of the style, has been collected by Ripley and Baraeby 
in Owyhee County, Idaho, where it grew on a “friable alkaline clay bank 24 
miles southwest of Marsing” (No 6153, CAS, G, US) A few of the corollas 
were noted by the collectors as being tetramerous 

2b Phaoelialutes (HandA)JT Howell 
var purpurascens J T Howell, var nov 

Glanduloso-villosa vix hirsutula, caulibus folds rhachidibus et segmentis 
calycis vulde purpurascenti-tinctis, folds raeemos plerumque superantibus, 
corolla 5-6 mm longa, stylo 1 75-2 5 mm longo, pdifero solum prope basin 

Type. Herb Calif Acad Sci No 127399, collected in “chocolate soil” on 
high hills opposite Humphrey’s, Grant County, Oregon, by L F Henderson, 
No 5092, April 30,1925 There is a duplicate in Gray Herbarium Only one 
other collection entirely typical of var purpurascens has been seen Cuswk 
No 2634, wluch was obtained “m red clay soil of Crook Co ” (CM, G, M, ND, 
NY, P, RM, UC, US) 

3 Phaoelia inundata J T Howell 
Leal! Wait Bet 4 15 (1M4) 

Smmenanthe parviflora A Gray, VM PatsJf BR Reporta 6 84, tab \ r > (1857) 

MUtitsui porviflora (A Gray) Brand, Baa Pfl auteur IV, S51 181 ^1933) 

Not Phaedia parvifiora Purah, PI Amer Sept 1 140 (1814) , nor P parviflora Phil,, Anal, 
ffniv. Chile 90 226 (1805) 

Stems several, spreading or ascending from the top of the annual taproot, 
mostly 1-4 dm long, but the plants sometimes depauperate and the sterna only 
0 .1-0,3 dm. long, finely glandular and somewhat hirsutulous; leaves rosu- 
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late and also rather numerous up to the ends of the branches, mostly 1-8 cm 
long and 0 4-15 cm wide, oblong to oblong-obovate, subentire to pinnately 
parted and divided, the divisions obtuse, mostly entire, oblong or deltoid* 
oblong, the terminal division largest and generally lobed, the basal divisions 
frequently small and discrete, petioles 0 5-2 em long, finely glandular- 
hirsutulous, the blades finely hirsutulous and a little glandular beneath; 
racemes mostly exceeded by the leaves, to 12 cm long, the lowest flowers rathe? 
distant, the uppermost somewhat crowded, pedicels 1-2 mm long or the lowest 
to 4 mm long, eiect or somewhat spreading in fruit, flowers 5-merous, calyx- 
segments m flower narrowly oblongiah, 4 mm long, 0 6-1 mm wide, in fruit 
6-10 mm long, 1-1 5 mm wide, lmear-oblanceolate to linear-oblong, some¬ 
times a little spatulate, obtuse, hirsutulous and a little glandular, corolla 
yellow, 4-5 mm long, the lobes rotately spreading m anthesis, becoming erect 
later, lobes about 2 mm long, pilose-hairy outside, glabrous within; eorolla- 
scales narrowly semilinear-lanceolate, 125 mm long, at base free from fila¬ 
ments, or the scales obsolete, stamens quite unequal, 2-3 mm long, filaments 
glabrous, anthers roundish, 0 3 mm long, style and branches 1-125 mm. long, 
style hirsutnlous nearly to the branches, branches 0 25 mm long, ovary 15 
mm long, densely hirsutulous, ovules 20-26, hypogy nous disk rather promi¬ 
nent with rounded lobes between the stameus, capsule 5 5-7 mm long, oblong, 
abruptly narrowed above into a prominent deltoid apiculation and persistent 
style, sparsely hairy below, sparsely hirsutulous above and on the beak, not 
glandular, seeds 15-1 75 mm long, subdeltoid, irregularly angled, mostly 
acute at the ends, tending to be strongly flattened, reticulate-pitted, finely but 
definitely transversely striate, the stnations about 12-14 

Summer-dried playas of desert lakes and sinks from middle southern and 
southeastern Oregon south to northeastern California and middle western 
Nevada 

(lollectwns Oregon Klamath Lake, Klamath Co, Newberry (G, type), 
Silver Lake, Harney Co, Cusieh No 2727 (CM, G, M, ND, NY, P, RM, UC, 
US, plant noted as having a “very disagreeable odor”), Steens Mts above 
Alberson, Ilarney Co, Peck No 14217 (NY, W) 

California east side of Clear Lake, Modoc Co, J T Howell No 12357 
(CAS, US), between Malm and Canby, Modoc Co, M 8 Baker No 8307 
(CAS), west side of Eagle Lake at Spaldings, Lassen Co ,JT Howell No 
12510 (CAS, CM, DS, P, W) 

Nevada • Swan Lake, Washoe Co, Tram No 3006 (1U, NY), Washoe T.afce, 
Washoe Co, il E Jones i« 1897 (CAS, P), Franktown, Washoe Co, Btpley 
and llarnebyNo 5947 (CAS) 

Phacelta inundata is one of the more rarely collected species in the section 
MtlUt&a Although three of the nine collections that have been examined have 
come from northeastern California, before this it has been reported only 
from southeastern Oregon and Nevada (Tidestrom, 1925, p, 448; Peck, 1941, 
p 593) Only a single specimen has been seen (Peck No 14217) in which the 
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collection data indicate an environment away from a desert lake or sink, while 
the Californian collections which I made came from lake-bottom areas that 
had been covered with water in the earlier part of the season Because of its 
preference for so peculiar a habitat, P tnundata appears to be one of the most 
highly specialized and advanced species in the genus from a physiological 
point of view Morphologically it is quite distinct, too, its nearest relative 
perhaps being P lutea 

4 Phaoelia glabemma (Torr) J T Howell 

Leafl Weak Bat 4 15 (1944) 

Emmenanthe glaberrima Torr ex 8 Wats, Bot XT S GeoJ Explor 40th Parul (King's 
Exped ) S67 (1871) 

MiltiUui glabemma (Torr ) Brand, Paa Pflanzcnr IV 251 131 (1913) 

Stems several, spreading from top of annual taproot, 3-20 cm long and 
probably longer, first mternodes above the base very long, entirely glabrous, 
leaves 1-1 5 cm long, 0 4-1 cm wide, glabrous or with a few birsutulous hairs 
on the margins and near the apex, broadly obi an pen] ate and ovate to broadly 
elliptic, entire or with ] to few coarse seriations, obtuse at apex, narrowly 
cuneate at base and frequently a little decurrent along the petiole, petiole to 
2 cm long below, very short above, racemes to 8 cm long, flowers appi oximate 
or rather distantly spaced, pedicels mostly 1-3 mm long, flowers 5-merous, 
calyx-segments in flower very unequal, 2 5 mm long, 0 25-1 mm wide, in 
fruit 4-5 mm long, 0 3-2 mm wide, oblauccolate to obovatc, fleshy and with 
a prominent midrib near the base, glabrous or with a few short scattered 
hirsutulous hairs near the apex, corolla 3-4 mm long, subrotate in anthesis 
the lobes 1-3 mm long, becoming erect later, entirely glabious within and 
without, corolla-scales obsolete, stamens 2 5-3 mm long, filaments glabrous, 
flattened at base, anthers 0 4 mm long, style and branches 1-2 mm long, the 
style glabrous, deltoid-subulate," compressed, the branches 0 5 mm long, 
ascending, ovary glabrous or sometimes with a few scattered hairs near the 
top, 1 mm long, ovules 4-10, liypogynous disk prominent about uniformly 
wide all around and not conspicuously lobed, capsule 4-5 mm long, oiate to 
elliptic, glabrous or nearly so, somewhat rounded above, prominently apicu- 
late, valves coriaceous with conspicuous thickened margins, longitudinally 
sulcate, seeds 15-2 mm long, oblong or ovatish, prominently corrugated, 
corrugations rounded, reticulate, about 10 or 11 

Phaeeha glabemma is a remarkable and localized endemic in the saline 
desert of north-central Nevada and, until it was rediscovei ed in the Reese 
River Valley m June, 1944, by H D Ripley and R C Barneby, it was known 
only from the collections of Sereno Watson made m 1868 on King's Expedi¬ 
tion The three presently known collections are Humboldt Smk, 4300 ft, 
Watson %n May, 1868 (G, UC frag ), Reese Valley, 5000 ft, Watson m July, 
1868 (G, UO frag); Reese'River Valley 32 miles north of Austin, Lander 
Oo, Ripley and Barneby No 6186 (CAS, G, US) Concerning the highly 
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specialized habitat of P glaberrtma, Mr. Barneby writes aa fallow*: “The 
Reese River Valley is not very exciting for the most part, one of those broad 
sterile valleys covered with sagebrush and with long fans of gravel leading 
into the hills, but at one point about 60 miles south of Battle Mountain the 
mountains close in and the river has to negotiate a short canyon Here the 
mountains are mostly volcanic, but there are localised occurrences of lime* 
stone, and these have been broken down by weathering into white bluffs of a 
stiff gravel and clay mixture impregnated with alkali On the Bides of these 
bluffs, on which nothing else can exist, Phaceha glaberrtma is abundant, its 
yellowish herbage very succulent and fragile and its abundant racemes of 
golden-yellow visible from afar Occasionally it seeds down into the washes 
and there was one spot where it was associated with P scopuhna and P 
gymnoclada, the three species, so similar and yet so different, sometimes 
enlaced into small “tmpecifie” mats The corolla of P. glaberrtma is very 
open-campanulate, almost rotate when fully expanded, and the leaves are 
occasionally crenate ” 

Although P glaberrtma might be related to P scopuhna because of its 
smaller corollas which are devoid of corolla-scales, this rare Nevada plant is 
probably much nearer P lutea and, in its subrotate corollas, it is reminiscent 
of the equally highly differentiated P inundata, a species which I have also 
related to P lutea Among the numerous and varied MUtitzxa collections of 
Ripley and Barneby are remarkable glabrous forms of both P lutea and P 
scopultna but from these P glaberrtma may be readily distinguished by the 
rotately spreading and deeply lobed corolla, the glabrous style, and the thick- 
rimmed valves of the capsule Prom Watson’s collections I concluded that the 
ovary was glabrous as originally described but m the ample material of 
Ripley and Barneby it is apparent that the ovary is sometimes sparsely and 
minutely hairy near the top 

Phaeeha glaberrtma has been reported from the Flax River (tattle Colorado 
River) m northern Arizona, where it was supposed to have been collected by 
Newberry, but I have located no Arizona collection (of Kearney and Peebles, 
1942, p 787) 

5 Phacelia aoopulina (A Nels) J T Howell 
Leal West Bot 4 IS (1944) 

Snmenanthe scopuhna A Nets., Bull Torr Bot Club 25 340 (1308) 

MUtttow lutm (H and A ) A, DC var scopultna (A Nels) Brand, Das Pflaitxenr IV 
251 131 (1013), 

MiXixtaia tcopulina (A Nels ) Rydb, Bull Torr Bot Club 40 470 (1013) 

Emmcnanth* dispar M E Jones ex Rydberg, FI Rky Mts and Adj, Plains 708 (1017), as 
smonyra of MUUtzia sohno 

Stems several from the top of an annual taproot, 2-10 cm long, spreading 
or ascending and tending to be erect, sparsely to rather densely hinmtulous, 
more or less cinereous, eglandulose or minutely viseidulous above, leaves 
oblanceolate to oblong or oblong-obovate, 1-8 cm. long, 0.5-1.5 cm wide, 
entire, serrate- or crenate-lobed, or rather deeply pinnatdy lobed, tbe lobes 
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oblong, deltoid, or elliptic, the blade obtuse at apex, euneate to rounded at 
base, hirsutulous, petioles to 4 cm. long, frequently longer than the blades, 
racemes rather few-flowered and more or less concealed by the leaves, to 
4.5 cm long, pedicels 1-6 mm long, erect or sigmoid-spreading, or the lowest 
recurved in fruit, dowers 5-merous; calyx-segments 2 5-4 5 mm long, about 
0 5 mm wide, linear-oblong, in fruit becoming 6-7 mm long, 0 5-1 mm wide, 
linear-oblong or linear-oblaneeolate, obtuse, usually without a prominent 
raised midvern except at the base, hirsutulous, rarely capitate-glandular 
and perhaps sometimes a little viscidulous, corolla tubular-campanulate, 
somewhat accrescent in age, 8-5 mm. long, the lobes 0 75-1 mm long, yellow 
or strongly tinged with lavender or violet, the outside hairy, the inside 
glabrous, corolla-scales inconspicuous or obsolete, filiform-linear, about 
1 mm long, free from the base of the filaments; stamens 2 5-3 mm long, the 
longest frequently equaling the lobes of the corolla, filaments glabrous, 
anthers 0 8-0 4 mm long, style and branches 13-2 mm long, the branches 
0 2-0 3 mm long, the style hirsutulous-hsiry to the middle or above, ovary 
1-125 mm long, ovules 11-15, hypogynous disk inconspicuous and scarcely 
lobed between the stamens, capsule 5-6 mm long, oblong, obtuse or sub¬ 
acute at top below the prominent apieulation, hirsutulous-puberulent espe¬ 
cially above; seeds oblong or oblong-ovate, 125-175 mm long, brown, 
prominently corrugated, corrugations rounded, 9-11, reticulate 

Loose sandy or gravelly soil of desert flats and slopes, from southwestern 
Montana and Wyoming southward to western Utah and northern Nevada, 
and westward to eastern Oregon 

Representative collections Montana , Melrose, Silver Bow Co, Rydberg 
No 3771 (NY, US) 

Wtoming Green River, Sweetwater Co, A Nelson No 3056 (RM, type of 
Emmenanthe scopuhna; Q, M, US), A Nelson No 1712 (CAS, G, M, NY, P, 
RM, US, WS), M, E Jones in 1896 (CAS, IV, M, NY, P, RM, US), between 
Eden and Big Piney, Sublette Co, Payson and Pay ion No 2576 (CM, G, M, 
NY, P, RM, UC, US) 

Utah. Dutch Mt, Tooele Co, H E Jones in 1891 (P) 

Nevada’ Wells, Elko Co, M E Jones m 1930 (P), Eastwood & Howell 
No 330 (OAS, CM, DS, ND, US), Ripley and Bameby No 5 r >24 (CAS), 25 
miles north of Wells, Elko Go , Holmgren No 955 (CAS, IU, UC), foothills 
of Independence Mts southeast of Tusearora, Elko Co, Ripley and Bameby 
No 8881 (CAS); near Wendover, Elko Co, M E Jones tn 1929 (CAS, P), 
Cobre, Elko Co, M E. Jones in 1906 (CAS, P), tn 1907 (P), foothdls of 
Schell Creek Range west of Connors Pass, White Pine Co, Ripley and 
Bameby No, 6905 (CAS); Monitor Valley south of Lone Mt, Eureka Co„ 
Ripley and Bameby No 6303 (CAS); 11 miles West of Eureka, Eureka Co, 
Ripley and Bameby No, 6235 (CAS) j Reese River Valley 32 miles north of 
Austin, Lander Co., Ripley and Bameby No 6187 (CAS) 

Obeoon : Barney Lake, Harney Co, Henderson No. 8688 (CAS); 24 miles 
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north of Wagontire, Harney Co., Peek No 19394 (W, simulating atypical 
P. lutea), 8 miles west of Lakeview, Lake Go, Peck No 15243 (W, more glan¬ 
dular than typical), south of Narrows, Harney Co, Ripley and Barneby No 
6088 (depauperate, CAS) 

Although Brand considered Emmenantke scopuhna a variety of Mtltttzta 
lutea, I can see no reason for following so conservative a procedure. Phaeeha 
scopulma has a very distinctive appearance and is marked by excellent char¬ 
acters over a wide range, and, in a much more restricted range, Phaeelta lutea 
is usually quite as distinct In eastern Oregon, however, where the ranges of 
the two species overlap, plants have been collected which are confusingly 
intermediate m appearance, although from the critical characters of the 
flower-parts, such specimens have been definitely referable to one species or 
the other A pair of such specimens lias been collected by Prof M E Peck, 
P lutea coming from 7 miles east of Buchanan, Harney County (No 20536, 
W), P scopuhna from 25 miles north of McDermitts, Malheur County (No 
20600, W) A senes of collections of P hit fa accompanied by field notes made 
by Cusick m eastern Oregon and preserved m the Qray Herbanum would 
seem to indicate that some of the variations noted may be due to environmental 
conditions, but it seems likely that much of the variability results from the 
genetic makeup of the group and may be due to hybridization between P lutea 
andP scopuhna Cusiek’s collections are more fully described under P lutea 

Another collection of P scopuhna that exhibits noteworthy variability was 
made by Ripley and Barneby in Humboldt County, Nevada (No 4557, CAS) 
In this collection there are two kinds of plants, one that is normally hirsutu- 
lous-pubeseent throughout, the other that is quite glabrous except for a few 
scattered hirsutulous hairs on some of the leaves and for a few minute capitate- 
glands on the stems, calyx-segments, and upper part of the ovary Because 
the only known collections of P glaberrmia were made in the northwestern 
part of Nevada not very far from the station where Ripley and Barneby found 
this odd variant, their plants were compared with specimens of P glabemnta 
The floral morphology of the two was found to be so unlike that it would be 
quite wrong even to suggest that the subglabrous individuals are intermediate 
between the two species 

M E Jones distributed his 1896 collection of P scopuhna made at Green 
River with the name Emmenanthe dvipar, but apparently he never described 
the plant Although Rydberg published the name as a synonym of MtlMeta 
sdhna, as indicated above in the synonymy, he hud correctly determined and 
annotated Jones’ specimen in Herb N Y Bot Gard as MtlhUta scopuhna 

6 Phaoelia submutica J T Howell, spec nov 

Herba annua plus minusve glanduloso-birsutula; caulibus paucis vel mul¬ 
ti* ex bast, patentibus vel suberectis, 2-8 cm longis, purpurascenti-tmctis, 
sparse vel subdense vestitis pths et hirsutulis alb is graeilibus et panels capitato- 
glandulosis, folus plerumque disperses 0 5-15 em longis, 02-08 cm latis, 
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elliptico-oblongis ovatis obovatme, mtegris \el tenxuter crenulatis vel pronu- 
nenter serrato-lobatis, apice obtusts, cuneatis basi, plus rnmusve hirsutuhs, 
petiolo ad 2 cm longo, sicpe quam larama iongiore, racemis circa 2 cm longis, 
saspe folus brevioribus, flonbus subcongcstis vel infimis distantibus, pedicellis 
plerumque erectxs vel adsccndentibus, ad 6 mm longis, flonbus 5-mens, seg- 
mentis calycis ad anthesin 3 5-5 mm longis, 0 3-0 5 mm latis, in fructu valde 
accrescentibus, 6-10 mm longis, 0 3-1 mm latis* hirsutulis et capitato-glandu- 
losis, basi calcanformi-angulata, costa prommenti, corolla tubulata, 3 5-4 5 
mm longa, dilute lutea, haud purpureo-tincta, pubescenti extus, intus glabra, 
lobis 1 mm longis, crenulatis, squanns ad lincas reductis \el nullis, sta- 
mimbus mclusis, 2 2-2 75 mm longis, filamcntis glabns, antheris 0 3 mm 
longis, lationbus quam longionbus explanatis, stylo et raum 1 25-1 5 mm 
longis, stylo paulum pihfero tantum prope basin, ramis 0 2-0 25 mm longis, 
ovano 0 75-1 mm longo, lursntulo supra, ovulis 10 vel 11, capsula 3-5 mm 
longa, elliptica vel elbptico-ovata, apice rotundata, mutica vel brevissune 
apieulata, longitudinaliter dorso a alvarum sulcata, sparse hirsutula superne, 
semmibus 1 5-2 mm longis, subovatis vel ovato-oblongis, obtusis, mgro-brun- 
neis, paulo angulatis, prominenter transveise corrugates, rugis circa 12, pro- 
funde alveolato-reticulatib 

Type No 163032 in Rocky Mountain Herbarium, University of Wyoming, 
collected on May 19,1911, at DeBeque, Mesa County, Colorado, by George E 
Osterhout, No 4458 There is a duplicate in Heib NY Bot Gard Phaceha 
submuttca is known only from Osterhout’s collections made at DeBeque, others 
being No 4726 (RM, frag CAS) and No 5978 (RM, flag CAS) 

Although P submuttca is obviously related to P scopuhna from which it 
was undoubtedly derived, it may be readily differentiated by a number of 
distinctive characters that indicate, each in a small way, a separate specific 
entity Phaceha submuhca has a rather distinctive appearance which comes 
from its less leafy and more floriferous habit and which is also clue to the less 
cinereous character of the pubescence In P submuttca the fruiting calyx- 
segments arc usually much more elongate, and while the pedicels of the lower 
flowers are reflexed or sigmoid-spreading in fruit m P scopuhna , they are 
mostly strictly erect or ascending m P submuitca There is a noteworthy 
difference m the coloration of the corolla in Ihe two species, too, that of P 
submuttca being yellowish, that of P scoptdtm being more or less strongly 
tinged in age with lavender or violet The stamens m P scopulim equal or 
exceed the corolla-throat, sometimes in anthesis even exceeding the corolla- 
lobes, while in P submuttca the stamens are shorter than the corolla-throat 
Although all these characters indicate real differences between P submutica 
and P scopuhna, they are not so important either specifically or diagnostically 
as the characters that are found m the style, capsule, and seed In P submuttca 
the style is glabrous except for a few hairs near the base, but in P, scoptdina 
the style is hirsutulous-hairy to the middle or above, generally densely so 
The capsule of P submutica differs from the capsules of other species m this 
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section except P tetramera, in that it is either entirely devoid of a terminal 
apicul&tion or has a very insignificant one By contrast, the capsule of P 
scopvlma is prominently apieolate The differences m the seeds, although 
small, are nevertheless appreciable the seeds of P submitted axe usually 
larger and more finely and numerously corrugated, the corrugations are not so 
rounded and are more deeply alveolate-pitted, and the seed-cover is blackish- 
browu and tends to be iridescent 

Hence, although P submutica is undoubtedly closely related to P seopuhna, 
1 believe that it is an entity sufficiently distinguished to be accorded specific 
recognition 

7 Phacelia Inyoensis (Macbr ) J T Howell 
Leaf! West Bot 4 16 (1944) 

hUUxtuia tnyoensis Macbr, Oontrib Gray Herb, n eei.,49 41 (1917) 

Stems erect or spreading, slendei, one to several from the top of the taproot, 
2-10 cm tall, hirsutulous and finely capitate-glandular, leaves few and scat¬ 
tered, not concealing the flowers, 0 5-1 5 cm long, 0 3-1 cm wide, oUong to 
elliptic or obovate, entire to coarsely and pinn&tely few-lobed, snbobtuse at 
apex, euneate at base, hirsutulous and more or less finely capitate-glandular, 
petioles of basal leaves to 2 em long, those of the uppermost leaves only about 
3 mm, long, racemes lax, loosely few-flowered, to 7 cm long, the lowest flowers 
distant, the uppermost approximate, pedicels slender and spreading, 2-6 nun 
long, hirsutulous and glandular, flowers 5-merous, calyx-segments in flower 
a little unequal, 2-3 mm long, 0 4-0 75 mm wide, linear to linear-oblanceolate, 
m fruit 3 75-6 mm long, 05-1 3 mm wide, linear-oblong to oblanceolate, 
somewhat spatulate, narrowed below to claw-like base, subacute, glandular 
and hirsutulous, corolla pale yellow becoming tinged with violet, tubular- or 
cylindiio-campanulate, 3-3 5 mm long, lobes erect, 0 6-1 mm long, corolla- 
tube hairy outside to the base, glabrous inside, corolla-scales obsolete or pres¬ 
ent as a mere line about 1 mm long, free from the base of the filaments, 
stamens 15-25 mm long, filaments glabrous, anthers about 0.2 mm , long, 
wider than long after dehiscence, style and branches 1 mm long, branches 
0 2-0 25 mm long, style glabrous except at the very base, ovary 1 mm long, 
hairy above, ovules 18-20, hypogynous disk relatively prominent with round¬ 
ish lobes between the stamens, capsule 3 3-4 mm long, elliptic, rounded- 
obtuse, shortly apiculate, sparsely hirsutulous, valves shallowly longitudinally 
sulcate on the back, seeds uearly 1 mm long, ovatish or deltoid-ovate, acute 
at apex, rounded at base, brownish, corrugations rather prominent, reticulate, 
6 or 7 

Known only from OwenB Valley, Inyo County, California 

Collections, Foothills west of Bishop, Better No 8324 (O, type, CAS, DS, 
US), Big Pine, K Brondegee in 1913 (P)} Lone Pine, K Brondegee u 1913 
(CAS.P) 

According to data accompanying Heller’s collection, the habitat in which 
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this rare species grows is “a small dry peat bog among the granite sands/’ 
Although it is quite a distinct species, it is probably most closely related to 
P sahna and through it to P mopuUna 

8 . Phaoelia salina (A Nels ) J T Howell 
Leafl West. But 4 16 (1944) 

Bmmenanthe foliata M E Jones, Zoe 4 278 (1894) 

Emmenanthe saUna A Nels, Bull Torr Bot Club 23 381 (1898), 

MUtiUia foUoaa (M. E Jones) Brand, Das Pflanzenr IV 251 131 (1913) 

UUtitsia salina (M E Jones) Rydb, Bull Torr Bot Club 40 479 (1913) 

Not Phaoeht follow Phil, Anal. Mus, Nac Chile 03 (1891) 

Not Phacelia ttaltna M E Jones ex Brand, Das Pflanzenr IV 251 119 (1913), as synonym 

Stems short and stout or slender and spreading, 2 to several from the top 
of a slender annual taproot, 0 5~3 cm or even to 6 cm long, sparsely lursutu- 
lous, eglandulose or minutely and sparsely capitate-glandular above and in 
the inflorescence; leaves entire, sinuate-wavy, serrate or pinnately few-lobed, 
0.5-15 cm long, 0 3-0 9 cm wide, oblanceolate to elliptical or obovate, 
sparsely birsutulous, obtuse, narrowly to broadly cunealc at base, frequently 
a little asymmetrical at base, petioles 0 5-3 cm long, racemeB exceeded by 
the leaves, laxly few-flowered and only slightly scorpioid, the flowers distant 
or tending to be congested near the ground at the base of the stems, pedicels 
1-5 mm long, straight or spreading, flowers 5-merous, cal,\x-segments m 
flower 2 5-4 mm long, in fruit 4 5-6 mm long, 0 5-0 75 mm wide, linear to 
lmear-oblong or lmear-oblanceolate, sparsely hirsutulous and sometimes a 
little glandular, corolla yellow or tinged with lavender, tubular, 3-4 mm long 
the lobes erect, 0 9-125 mm Jong, the corolla hairy outside, glabrous within, 
corolla-scales generally lacking, if present filiform and about 1 5 mm long, 
at base free from the filaments, stamens 15-2 5 mm long, filaments glabrous, 
anthers about 0 25 mm long, roundish, style and branches 1 mm long, the 
branches 0 2-0 25 mm long, style hairy only near the base or to near the 
middle; ovary 0 75-1 mm long, ovules 7-9; hypogynous disk with relatively 
prominent rounded-deltoid lobes, the lobes alternating with the stamens and 
about 0 2 mm long, capsule 3-4 mm. long, broadly elliptical or elliptic-ovate, 
obtuse and apiculate, sparsely hairy, the valves thin-chartaceous with thick 
conspicuous margins, back of the valves shallowly silicate, seeds brown, 15-2 
mm. long, acute or subacute at both ends, oblongish to ovatish, prominently 
corrugated, corrugations 9-11, broad and rounded 

Of rare and local occurrence in alkaline soil in southern Wyoming, western 
Utah, and northern Nevada 

CoUeottons Bitter Creek, Sweetwater Co, Wyoming, A Nelson No 3105 
(RM, type of Emmenmthe salt no; CAS, G, M, ITS), A, Nelson No 4796 
(NT); Deep Creek Valley above Furber, Tooele Co, Utah, U E Jones in 
1891 (P, type of Emmenantks foltosa; CAS, DS, G, M, UC, US), m loose 
red sand, west end of White Pine Mts, below Little Antelope Summit, White 
Pine Co, Nevada, Ripley and Bantehy No. 3899 (CAS), Reese River Valley 6 
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miles northwest of Austin, Lander Co, Ripley and Barneby No 5986 (CAS), 
east base of Railroad Pass, Lander Co, Ripley and Barneby No 5932 (CAS) 
There is considerable variation in the data accompanying the original col¬ 
lection of Emmemnthe fohosa The specimen in the Jones Herbarium at 
Pomona College which I am accepting as the type gives “Furber, Nevada,” 
June 8,1891, while a second sheet gives “Deep Creek, alkaline flats above Fnr- 
ber, Nevada ” Data on specimens m Herb Calif Acad Sci and U S Nat 
Herb are “On Deep Creek, above Furbcr,” Utah, June 8,1891, and in Gray 
Herbarium m Jones 1 handwriting are “Deep Creek, Utah,” June 4,1891. The 
data given in the original description are still different “Deep Creek, Utah, 
June 6,1891, altitude 5000 feet ” After a careful study of the plants consti¬ 
tuting these specimens, I have concluded that all are parts of one collection, 
and by reference to the “Botanical Exploration of Marcus E Jones from 1875 
to 1919” (Ms ), I believe the correct data for the collection to be Alkaline 
flats, Deep Creek Valley above (i e south of) Furber, Tooele Co , Utah, June 8, 
1891 According to his journal (1 c, p 19), Jones was at Fish Springs on 
June 4, at Ibapah on June 6, and at Furber on June 8 
Phacdxa sahna is intermediate between P scopultna and P tetramera, 
three species apparently representing a distinct phylogenetic line Morjjbo- 
logically P sahna seems more closely related to P. scopultna, differing chiefly 
in the smaller size of most parts, but ecologically it is much nearer P tetra¬ 
mera, both species being usually restricted to highly alkaline or mineralized 
situations m desert regions Phacdta sahna, P tnyoensis, P glaberrtma, and 
P submuhea are to be counted among the rarest of western plants 

9 Phacelm tetramera J T Howell 

Leafl West Bot 4 1C (1944) 

Pinmi nantht pusillii A Grny, Proo Amer Acad 11 87 (1876) 

MiltUiia jnuilla (A Gray) Brand, Daa Pflanzenr IV. 261 132 (1913) 

U tit it »ta piunlla (A Gray) Brand var flagellant Brand, 1 c 

Not Phaaclia pusilla Buckl, Amer Jour Sci 46 172 (1843), nor P pimlla Torr ex S 
Wats, Bot IT 8 Geol Exploi 40th Parol. (King's Biped ) 258 (1871) 

Stems several from the top of the taproot, spreading or ascending, 2-10 cm 
long, slender, finely glandular-villous snd near the base sparsely hirsntnlous, 
leavos narrowly elliptic-oblong to oblong-oblnneeolate, 0 4-15 cm long, 0 2- 
0 7 cm wide, entire or saliently few-serrate-lobed, obtuse, narrowly cuneate at 
base, sparsely hirsutulous, petiole 0 4-1 5 cm long, glandnlar-villous, racemes 
to 8 cm long, very laxly flowered, the lowest flowers distant, pedicels to 4 mm 
long, slender, recarved or spreading in the lower flowers, flowers usually 
4-merous, sometimes 5-merous, calyx-segments in flower 2 5 mm long, oblong 
or narrowly oblong-ovate, in fruit unequal in width, 4-5 mm long, 0 5-1 nun 
wide, narrowly to broadly oblong, hirsutulous and sparsely and minutely 
glandular, obtuse, united at base sometimes as much as 2 mm, the base 
cuneate t corolla whitish, 18-1 8 mm long, eampanulate, the lobes erect, 0 5-1 
mm long, the lobes sparsely hairy outside, glabrous inside; corolla-scales 
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none, stamens 1 mm long, filaments glabrous, anthers roundish, nearly 0 2 
mm across, style 0 25-0 4 mm. long, the branches indicated only by an emar- 
gin&tion at the top of the style, ovary roundish, 0 75 mm long, hirsutulous at 
top, ovules 20, hypogynous disk narrow and inconspicuous; capsule oblong 
to oblong-obovate, 3-4 mm long, very obtuse, shortly apiculate or muticous, 
sparsely hirsutulous, the very base sometimes a little inferior; seeds 1 mm 
long, narrowly ovate to quadrate, round at base, acute at apex, light brown, 
finely and sometimes indistinctly corrugated, corrugations about 7-9 

Alkaline flats and washes of high valleys, eastern Oregon south to central 
Nevada and eastern California 

Representative collections Oregon Union Co, Cvsich No 758 (CM, G, 
ITS; flrst-cjted collection of Miltitzia pustlla var flagcllarts) , Malheur River, 
Harney or Malheui Co, Custek No 1946 (CM, G, M, ND, RM, UC, US, WS), 
Wagontire, Harney Co, Peck No 20844 (W), 8 miles went of Lakeview, Lake 
Co , Peck No 15243 (CAS, NY, W) 

Nevada 8 miles north of Twin Bridges, Elko Co , Holmgren No 871 (1U, 
1JC), Steamboat Springs, Washoe Co, 8 Watson (G, type of Emmenanthe 
pusilla, NY), Washoe Lake, Washoe Co , M E Jones %n 1897 (CAS, CM, 
1>S, P, US), Empire Citv, Ormsby Co, M E Jones No 3987 (CAS, DS, 
1U, M, NY, P, RM, UC, US), foothills of Toquima Range near Belmont, 
Nve Co , Ripley and Barneby No 3696 (CAS) , northwestern Nevada, Lem¬ 
mon m 1875 (G), Grass Valley, Lander Co, Ripley and Barneby No 5920 
(CAS) 

California “Sierra Nevada Mts Lemmon m 1875 (US), Chat, Plumas 
Co, M E Jones in 1897 (CAS, P) , Long Valley, Mono Co , J T Howell No 
11382 (CAS, CM, G, ITT, P, US), vallev oast of Cedamlle Modoc Co , Ripley 
and Bat neby No 6005 (CAS) 

The earliest collection of tins species, Watson No 878 from Steamboat 
Springs, waa included by Torrey'm his Phaceha pustlla, and, although Gray 
cited Watson’s collection m his original description of Emmenanthe pustlla, 
Braud annotated it in the TJ S National Herbarium as Phaceha pustlla Torr 
and cited it as that species in his monograph (1913, p 122) 

The most remarkable feature of P tetramera is the tendency for the flowers 
to be 4-merous instead of 5-merous as is usual ip Phact ha The reduction in 
the number of parts seems to result from the suppression of one part of the 
calyx, corolla, and androecium, and not Jo be due to the union of adjacent 
parts. Although most of the flowers that have been examined ate truly 4* 
merous, occasionally they are either partly or completely 5 -meious In some 
5-merous flowers, the fifth calyx-segment is much smaller thAii are the other 
four; in (me case two calyx-segments were united nearly throughout, while 
the other three were deeply divided It has been noted that 5-merous flowers 
are more numerous m specimens from Oregon than in those from California 
or Nevada, Certainly the reduction of flower-parts exhibited by P tetramera 
is a most unusual tendency m Hydrophyllaceae 
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ENDEMISM IN THE HAWAIIAN FLORA 

E ndemisu in its flora has long made the plants of the Havanan Islands 
I famous Of the islands or floristic regions of the vorld having a flora of 
more than a few species, they are said to have the world’s largest percentage 
of endemics. 

Prof A Gtullaumm (Proc 3rd Pan Pacif Sci Gongr Tokyo I 930,1926) 
in his review of the Pacific island floras calculates that endemism for the 
Hawaiian Phanerogams is 66 per cent He does not state how he arrived at 
this figure but his totals of the species are evidently those of Wm Hillebrand 
This early botanist, Hillebrand (FI Hawaiian Ids p XVII, 1888), calculated 
that of the native Phanerogams, 574 were endemic, while 246 only were in¬ 
digenous, and 24 of early aboriginal introduction, and the total of native 
Phanerogams and Vascular Cryptogams was 860, It is apparent that Guil- 
latunin used this total of 860 indigenous Vascular Plants and Hillebrand’s 
figure of 5 74 .indigenous Phanerogams in computing the percentage of en- 

i^hisis the eleventh at a eerie* of paper* designed to present descriptions, revisions, and 
reoord* of Hawaiian plants. The preceding papers have been published es Occasional Papers 
Bbfeop Unsown 10(4), 1888J 10(18), 1884; 11(14), IMS, 12(8). 1884, 14(8), 1888; 
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demism, which he calculated as €6 per cent Had he used 705 native species 
and 574 endemics, which are Hillebrand's truly comparable figures for the 
Phanerogams, the endemism would figure out as 81 per cent, which was the 
estimate of Hillebrand, previous to his death in 1886 All species published 
since that date or unknown to Hillebrand, Quillaumin seems to reject by his 
phrase that the area presents an extraordinary number of varieties which are 
sometimes considered as species of narrow geographic localization (“prfisente 
un nombre extraordinaire de van6t£s, consid6r£es parfois des comme esp&ees et 
etroitement localises ”) D H Campbell used the Bame figures from Hille- 
brand, but he correctly calculated the endemism of Phanerograms as 8142 per 
cent (The Derivation of the Flora of Hawaii, Umv Ser Stanford Umv, Publ 
15,1919) Also R Kanehira apparently used the same figures as he lists the 
Hawaiian endemism as 81 per cent (Proc 6th Pacif Sci Congr 4 610,1940) 
Guillaumin concludes (pp 921,931) that m the Hawaiian flora the Australian, 
New Zealand, and even Polynesian elements are almost completely lacking, 
that the flora has strong relationships with the American flora and should be 
considered a part of the Mexican flonstic region The present writer disputes 
all of these conclusions of Guillaumin 

The interpretations of C Skottsberg seem more truly m accord with the 
facts He divided the Hawaiian species of Phanerogams (Bull Bishop Mus 
16 6,1925) as 32 3 per cent Old-Pacific, 29 per cent AuBtralian-Polynesuui, 
26 5 per cent Indo-Malayan, 7 5 per cent American, 3 3 per cent widespread, 
12 per cent Subantarctic, and 0 2 per cent Boreal The widespread or Pan¬ 
tropic and the Subantarctic may well have immigrated by the same route as 
the other groups from Oceania If these, then, are all added, the total is 92 3 
per cent for the plants with a probable southwestern origin that came or whose 
ancestors came as a stream of plant immigrants through Polynesia Later 
Skottsberg discusses the genera (Proc Linn Soc 151 182-186,1939), their 
relationship, and probable route of immigration Of more than 200 genera, 
18 are Pantropic, 15 Paleotropic, 49 Malesian, 12 littoral are widespread, 57 
Austral, 22 Boreal, 9 aquatics apparently Boreal, and 13 Neotropical Thu 
review of the Hawaiian genera gives the same picture as with the species a 
large majonty Indo-Malayan or Polynesian, small minorities Boreal and 
American 

The same early source, Hillebrand, was used by J C Willu (Proc Lmn 
Soc London 148 86-91, 1936) in his contemporary discussion of regional 
endemum Hillebrand’s figures should not be discounted They were based 
on his excellent flora and were correct for his time, that u 58 years ago Still, to 
discuss the endemism of the Hawaiian flora today and to use only Hillebrand’s 
figures is not the modern scientific method, which should use all available 
evidence Since 1886 m Hawaii there has been a great deal of arduous explora¬ 
tion of the rain forests and the precipitous mountains Here and elsewhere 
a large amount of flonstic and monographic work has been published To over¬ 
look and reject all the work of C B Clarke, Heller, Rock, C N Forbes, 
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Beccari, L6veill6, Skottsberg, Christensen, Degener, St John, Sherff, Yuncker, 
Christophersen, Caum, Hitchcock, Hochreutmer, Pilger, von Poellmtz, Eadl- 
kofer, Oliver, Danser, Heimerl, Keck, Krajma, Whitney, Hosaka, Fosberg, 
Bgler, Lain, Croizat, Sleumer, and others, is not the way to arrive at a modern 
estimate of the known Hawaiian flora Skottsberg used the more sound method 
of including subsequent publications (Bull Bishop Mus 16 5,1925) when 
he gave a tentative estimate of the indigenous Hawaiian Phanerogams as about 
900 species Later he revised this figure to between 1,000 and 1,100 (Proc 6th 
Paeif Sci. Congr Berkeley 4 685,1940) The writer keeps a check list of the 
Hawaiian flora There are quite a number of the recently proposed segregate 
species which he has not included, awaiting time to verify their status, but 
many will doubtless be accepted When eventually added in, they will increase 
rather than diminish the percentage oi endemism At present the writer’s 
figures for endemism of Hawaiian Phanerogams is 90 per cent, based on totals 
of 1795 indigenous, and 1614 endemic species and their subdivisions Esti¬ 
mates by some others exclude all subdrvisions of species, but here each is in¬ 
cluded as a unit 

Some Hawaiian genera contain species that are homogeneous and wide¬ 
spread, occurring unmodified on all or nearly all of the large islands Ex¬ 
amples are given in the two following lists 

I Homogeneous Widespread Species in Genera Monotypic in the Hawaiian Islands 

Freyoxnetxa arborca Gaud 

Jotnvillea Gaudxchaudiana Brogn and Gris 

Dumella aandwicensts H and A* 

Anoectoohilu* aandwioensia Lindl 

LtparU kawatiensis Mann 

Habenana holoohila Hbd 

Pt lea peplotdes H and A 

Argemone alba Lestib var glauca Bruin 

Osteomeles antkylhdifoUa Lindl 

Erythrina sandwicens « Degener 

Strongylodon luadus Seem 

Plumbago seylanica L 

Osmanthm sandwtconaiB (Gray) B and H. 

Nertera depream Banks and Sol and 

II Homogeneous Widespread Species in Genera with Several Hawaiian Species 

8milax sandwteensis Ktmth 
Chenopodtum oahuense (Meyen) Aellen* 

Paperomia leptoatachya H and A 

There are other Hawaiian species widespread among the larger islands, but 
which are not homogeneous, having a tendency to vary These variations are in 
part recognized as described varieties but m large part are unrecognized, 

•The recently described Dianella lavarum Degener and D mulUpedxoellata Degener are 
considered exaet synonyms 

* Chenopodwm sandvneheum Moq forma maorospennum Aellen and forma micro$p$rmwn 
Aellen are not separable, as the larger and smaller seeds occur on a single plant. 
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f orating a part of the heterogeneous population now included in the species. 
Such ones are listed below 

III POLTKOBPBIC WOEBPEBAD SPECIES 

Mumex fftyantetu Ait 
CkarpenUera obovata Gaud. 

Charpcjittera ovata Gaud 

Brouesai&ia at gut a Oaud 

Acacia Koa Gray 

Ilex anomala H and A 

Cheirodtndron Qaudtchaudtt (DC ) Beam 

Pacainium calyctnum 8m. 

Vacclniwm dentatum 8m. 

Stppheha TamHamctae (Cham ) F Muell 

A fyrtinc Liwertiana A DC 

Gould to tcrmindhs (H and A ) Hbd 

Other genera, usually with many species, show a conspicuous segregation 
into species, usually each species being restricted to a single island or even to 
a single mountain range or valley on the particular island Such genera are 
the following 

IV Gknkjla with Numebous Species that are Narrow Endemics 

Astelut, Schwdea, Pelea , Fa gar a, Btbxeoue, Viola, Labordta Baploetochye, Phyllot 
tepia, Stenogyne, Cyrtandra, Coproema, Hedyotm, CUrmontia, Cyanea, Delitiea, 
Lobelia, Stdens, JJubavtia, and Lipoebaela 

The Hawaiian plants here listed illustrate a progressive senes 1, genera 
monotypic in Hawaii occurring as invariable wides on all the pnncipal 
islands, 2, species that are invariable wides, belonging to genera with several 
Hawaiian species, 3, species that are wides, but showing variability on the 
vanous islands, and 4, general with many Hawaiian species, typically with 
different, distinct species on each island These species represent degrees of 
increasing differentiation and presumably of decreasing age They show evi¬ 
dences of speciation The results of this species formation can be seen in the 
percentages of endemism here presented and discussed 

REVISION OP THE HAWAIIAN SPECIES OP GUNNERA 

One of the most famous of the genera occurring m the Hawaiian Islands is 
Gunncra, called by the natives “apeape ” It is a giant herb with a stem 12 to 
15 cm or more in diameter, fleshy, 2 to 6 meters tall, the hase decumbent and 
prostrate The paired stipules are large, pale, and conspicuous From near the 
summit are produced several alternate leaves on fleshy petioles 6 to 13 dm 
long The blades are rounded, shallowly lobed, like great parasols 4 to 20 dm. 
m diameter Axillary panicles 8 to 10 dm long bear numerous mmute green 
flowers and later tiny yellow, orange, red, or purplish drupes. The plant itself 
is so bixarre as to hold the attention and interest of all observers, whether 
scientific or not. Thus its occurrence is shown even on the tourist maps 

The habitat of the “apeape" is also noteworthy. It occurs on precipitous 
slopes with the soil saturated from the run-off of the boggy mountain summits. 
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It j» usually on the face or the foot of a precipice (“pali” u Hawaiian) and 
is often difficult of access It forms a definite vegetational belt between the 
Middle Forest and the Upper Forest, at anywhere from 2,500 to 5,000 feet 
altitude Because of the distinctive, giant leaves, this belt of “apeape,” though 
narrow, is often so conspicuous that it can be seen from a distance of two or 
three miles 

The “apeape” was discovered in 1819 by Charles Oaudichaud, who published 
it in 1830 as Ounnera petaloidea Subsequent collections have revealed that 
Ounnera occurs on Kauai, Oahu, Molokai, Maui, and Hawaii Hillebrand in¬ 
terpreted these as different locality records for the single species This has 
been the generally accepted view, that the Bame species occurred on all of 
the lalands 

The taxonomic history since the original publication by Oaudichaud has 
been brief Alphonse De Candolle described a specimen collected on Kaui 
[= Kauai] by the United States Exploring Expedition as O petalouiea Gaud 
f3 Kauemts A DC (De Candolle, Prodr Reg Veg 16(2) 597,1868) His four 
word description included only two characters, almost glabrous, the bracts 
shorter We now find no differences m the Kauai plants m pubescence, and 
the bracts appear to be alike This plant was treated later as an unnamed 
variety, O petalotdea Gaud f) (Hillebrand, FI Haw Ids 124,1888) In 1930 
it was again distinguished by two botanists m almost simultaneous publi¬ 
cations Ounnera kauaiensis Rock m Caum (Occ Pap B P Bishop Mus 
9(6) 3-4, pi I, 1930, Sept) Rock described it from a new type specimen, 
Rock, 5,053 from Mt Waialeale The second author, Krajina, redesenbed it 
as O Domtntt Krajina (Acta Bot Bohemica 9 50, ill p 51,1930, without 
precise date), citing as synonyms the varieties of De Candolle and of Hille* 
brand, but listing only his own collection from “montis Waialeale” It is 
apparent from the characters given below that this Kauai plant with peltate 
blades and red to purplish drupes is a distinct species Several attempts to 
learn from Prague the exact month and day of publication of Krajina’s paper 
have failed A new search is being made for the date In the meantime, the 
name given by Rock is accepted as it is dated to the month 

Krajma also described and illustrated from his own collections O peta- 
Undea He published as two new varieties var kaalenm (p 50) from his 
collection on Puu Kaala, Oahu, and var mautensts from his collection bv 
Waikamoi Stream, east Maui Krajina apparently did not examine Gaudi- 
chaud’B type specimen, nor did he indicate whether or not either of his two 
varieties was to be considered var typusa though with a different name Dupli¬ 
cates of Krajina'B collections have not yet reached the Bishop Museum, nor 
has the writer seen them in other herbaria Still, there is no difficulty in match¬ 
ing them Dr. V Krajina waa a fellow at the Bishop Museum in 1929-30, 
a keen, energetic botanist who soon became my good friend and I took him on 
many field trips. Hu type of var. kaalensts was collected on my class tnp to 
Fun Koala at the welt-lmown locality above the fire-brick trail from Schofield 
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Barracks My collection, St. John 10,072, was made at the same spot and time 
as Krajma’s and there are numerous other collections from this locality His 
type of var mautensts was collected at another often visited spot where the 
Ohnda Pipe Line Trail crosses Waikamoi gulch There are several other col¬ 
lections from the same spot 

That recounts the known taxonomic history of this genus m Hawaii The 
plant is known to all collectors and there are several standard, fairly easily 
accessible localities The writer has collected it on Kauai, Oahu, Maui, and 
Hawaii, but any new locality is always noteworthy On Oahu it has been re¬ 
peatedly collected on the wet, windward side of Mt Kaala in the Waianae 
Mountains There are two or three collections from the dner, leeward side of 
the same mountain Also, Miss Mane Neal of the Bishop Museum tells the 
wnter that she has observed Gunncra in the same mountain range on the adja¬ 
cent peak, Puu Kalena, on its northeast or windward side 

The preferred habitat is steep, water-soaked slopes on the windward aide 
of a mountain range It has long puzzled the writer that the “apeape” was 
abundant m the Waianae Mts and not in the Koolau Range, the more easterly 
mountain chain on Oahu The Waianae Mts are rather arid, lying in the lee 
of the Koolau Range which gets the impact of the moist northeast trade winds 
and receives most of their moisture, while but little of it reaches the Waianae 
Mts Only the highest peak, Mt Kaala (called Puu Kaala on the earlier, 1917, 
official topographic map) gets a considerable rainfall It is just far enough to 
the north to receive the impact of the northeast trade winds which sweep over 
or past the descending, low, north end of the Koolau Range This is only about 
1,000 feet high at this point, not high enough to cause the precipitation of all 
the moisture Hence, Mt Kaala with its large flat summit at 4,025 feet altitude 
and its upper ridges get enough rainfall to support a luxuriant ram forest 
The summit has a swampy forest except for some boggy openings near its 
center The average annual rainfall is now known to be 91 inches (Feldwiscb, 
W E , First Progress Rept, Hawaii Territorial Planning Board 121,1939) 

The Koolau Range, Oahu, running from southeast to northwest, forms the 
backbone of the eastern side of the island It rises abruptly close to the shore, 
and the section above 1,500 feet in height extends for about 25 miles, 
making a barrier almost exactly at right angles to the prevailing northeast 
trades There are numerous sharp peaks that rise from the range, the highest 
being Puu Konahuanui with twin peaks 3,105 and 3,150 feet high The several 
rain gauging stations show a high rainfall, as this mountain range catches 
much of the moisture from the clouds The rainfall is more 100 inches 
annually for most of this ndge and at the wettest station is 311 inches There 
are miles of wind-swept precipices (“pali”) and steep slopes with much water 
seepage from the higher peaks, just the kind of habitat that usually supports 
O-unnera. The writer had botanized these brinks and declivities at many locali¬ 
ties along the Koolau Range, and had never found the "apeape.” Yet, this 
Gunntra is a plant that one cannot easily overlook With its hizarre leaves 
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like huge umbrellas, it is always the biggest and most conspicuous plant in its 
area There were no specimens from the Koolau Range in the Bishop Museum, 
yet the plant has been reported from there Prof Vaughan MacCaughey listed 
it as rare m the ram forests of Manoa Valley (Am Journ Bot 4 600,1917) 
In the same year in a short article about Gunnera petalotdea (Am. Journ 
Bot 4 38,1917, the reprints incorrectly printed vol 1) he stated that among 
its typical habitats were “Ka-aia and Kona-hua-nui summit lidges on Oahu 
(2,500-4,000 ft) n The 4,000 foot record is certainly that for the often visited 
station of Mt Kaala in the Waianae Mts lienee, wo infer that his station on 
the 3,150 foot peak Puu Konahuanm was at about 2,500 feet altitude Mac¬ 
Caughey did exploring and original research m Munoa Valley which heads 
on the slope of Puu Konahuanui The plant is unmistakable, so there would 
seem no reason to question this record, jet conoborating specimens were much 
to be desired 

Some years ago the writer had an enterprising young man as a student, 
John It Coleman He was enlisted in the United States Marine Corps and was 
stationed in Honolulu with a company doing guard duty at the docks At his 
request he was given continuous and legular night guard duty This left his 
day time free and enabled him to attend the University of Hawaii It was not 
obvious when he slept, but he did not sleep in class He completed the course 
on elementary botany and on week ends he often joined advanced < lasses on 
collecting trips to the mountains One Sunday he induced two other marines 
to join him, and from Nuuanu Pali they started to climb the knite-edged ridge 
that culminates in Puu Konahuanui As he led the waj and scrambled up one 
precipitous slope, the bushes, soil, and all caved away lie managed to make 
headway over the landslide and surmounted the ledge All the loot holds were 
destroyed, so Ins companions could not follow, and turned back Coleman went 
on, climbed to the summit, and desi ended by a more southerly route The next 
day he brought me a 10 cm tip fiom a fiiutmg mfloieseence with half ripe 
drupes, ot a specimen that seemed to be Gunnera He reported collecting it 
near the summit on Oct 19, 1930 This specimen gave partial proof of the 
occurrence in the Koolau Range, but it wus incomplete At last in June 1942 
the proof was furnished by two students, L Eubank and A D Conger, who, on 
a wet day amid swirling clouds and ram, ascended Puu Konahuanui They ob¬ 
served aud collected abundant and complete material Tliej reported the three 
small colonies to be on the Manoa or leeward slope A second visit on Sept 
13,1942 by A D Conger, H St John, and R P St John was also in the clouds 
and intermittent rain, but thrice the clouds lifted to reveal the slopes, valleys 
and the shore line All three patches pro\ed to be on the windward or Kailua 
side Any mountaineer will understand how m following forking, intricate 
ridges in dense clouds, one can lose track of the directions One locality was 
a single plant some 250 feet below the lower or south peak which is mapped 
and triangulated as Puu Konahuanui The two others were on the east face of 
a northeast ridge of the north or higher peak There were numerous plants in 
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a steep, brushy, hanging valley at 2,960 feet altitude. Though both Mias 
Eubank and Mr Conger previously slid down the cloud-blanketed slope to 
the plants, then scrambled up again, on the second tnp no one wanted to try 
it again. It was very dangerous, and when dear of clouds it was obvious that 
an uncontrolled slip on the steep, slippery clay would give one a flying start 
over the 1,000 foot precipice Later a fourth colony was located. On May 9, 
1943 the writer conducted a student party of nine from Tantalus to the sum¬ 
mit of Puu Konahuanui Clouds blanketed the precipices on the east slope 
hiding the single plant on the South Peak From the North Peak a descent was 
made down the secondary ridge towards Kailua The middle and inaccessible 
colony of Gunnera was again seen far below in the cloud Neither the writer 
nor his son Bobert could locate the third colony, though this time a rope was 
at hand for a descent to it The clouds hid it completely Climbing up again, 
the descent was made along the main divide to the road at Nuuanu Pali On 
this divide a new colony was found, also on the east face, in a moist, prpgjg£(« 
tous, hanging valley at 2,800 feet altitude By the use of a rope the colony was 
visited and specimens collected There were more than 12 plants, up to 4 
meters tall, some exposed, others half hidden by the thicket of Ptpturus albtdus 
and Cyrtandra paludo»a The specimens collected have been deposited in the 
Bishop Museum These plants from the Koolau Range were critically com¬ 
pared with those from the east side of Mt Koala in the Waianae Mts and 
were found to be identical in structure and quite inseparable, though the 
blades are smaller, the length along the midrib not exceeding 4 dm. 

While investigating this material the writer took occasion to assemble all 
available specimens and to evaluate the species and varieties described from 
the other Hawaiian Islands by Rock and by Krajma Its massive fleshy stems, 
giant fruit clusters, and rounded leaves, 1 to 2 meters in diameter, cannot well 
be compressed upon a standard herbarium sheet, so that the collector is forced 
to take sample fragments which are inevitably incomplete, and the leaves 
selected are often the smaller ones Hence, all taxonomists revising the group 
and writing descriptions from the available herbarium material present meas¬ 
urements which are true as far as they go, but minimize the size of the giant 
stems, leaves, and inflorescences Several of the writer’s a hole numbers in¬ 
cluding man> unmounted duplicates are available, but still there are gaps. 
From east Mam there are no mature stipules, and from west Mam there are 
no petals, and mature drupes and stones are needed from Molokai and from 
Makaha Valley, Oahu Still the collections are numerous and have proven 
sufficient At a glance they all look alike, but on close study differences are 
noted in the floral and fruiting morphology. It is curious that most of the 
characters are minute, a difference in shape to be seen with a lens or in size 
measured in fractions of a millimeter. Seedlings are often collected. Since they 
produce smaller stipules and blades that are much smaller and more renifera* 
they have not been included in our descriptions The only large parts furnish¬ 
ing characters are the stipules and the leaves as to lobing and toothing and 
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pubescence When contrasted throughout, several correlated characters mostly 
of floral and fruiting anatomy are found When separated on these characters, 
the segregates are found to agree in leaf and stipule characters and to have 
good geographic correlations Each island has one local kind, except Maui and 
Oahu which have two each. When evaluated, the number and sort of char¬ 
acters would indicate that these segregates are properly considered species 
The original species was Ounnera petaloidea Gaudichand (Voy. “Uranic,” 
Bot 512,1830) The plant was not illustrated and the 16 word description 
includes only the major features, but none of the oneR now found serviceable 
in distinguishing the local species Neither Bock nor Krajina gave any dis¬ 
cussion as to the nature of 0 petaloidea Gaud or its type locality. That pub¬ 
lished by Gaudiehaud was “In insulis Sandwicensibus (Alt 45(M>00 hex) ” 
No island is specified, and the statement of altitude in fathoms is unusual, but 
was perhaps natural after months at sea on a sailing vessel 1 Search has been 
made for any detailed itinerary of Gaudiohaud He published none, and the 
narrative by the commander, Capt Louis de Freycinet, and those by other 
members of the expeditions give much on the physique and social habits of the 
native inhabitants, but nothing on the route of the collecting botanist On the 
“Uranic" voyage they spent 20 days in the Hawaiian Islands and Gaudiehaud 
was on shore 7 days The writer has long marveled at the large number of 
the endemic species and genera that he collected and described on this first 
voyage Startmg from the harbor, with no good roads, no cut mountain trails, 
to get up into the dense, native forests and through them to the cloud zone 
was a herculean task Then, over half of his collections were lost when the 
homeward bound ship was wrecked on the Falkland Islands All were soaked 
in sea water, but he rescued many by drying them before a bonfire on the 
beach These experiences are mentioned in a few brief words, but what stark 
tragedy they describe 1 What a grand naturalist he must have been, yet no 
portrait of bun is known! He did not specify where his shore trips were made, 
but the ship made landings on Aug 8,1819 at Kayakoua [Kailua, Hawaii], 
Aug 12 at Bay of Kohaihai [Kawaihae, Hawaii], Aug 17-25 at Baheina 
[Lahama, Maui] ,Aug 26-30 at d’Onorourou [Honolulu, Oahu] So the seven 
days on shore were divided among these localities, but just how is not known 
In one day from the and regions near Kailua and Kawaihae, it would not have 
been possible to ascend to the habitat of Ounnera on the far side of the Kohala 
Mts Hence, the island of Hawaii can be eliminated Back of Lahama, Maui, 
the mountains rise abruptly from near the shore, and on the steep upper slopes 
of the valleys Ounnera is abundant From Honolulu it would have been possi¬ 
ble to find Ounnera in either mountain range However, the east cliffs of Mt. 
Kaala were distant and difficult of access It is unlikely that he could have 
gotten there. Pun Konahuanui is only 6 miles in an air hue from the harbor 
of Honolulu It is known that he climbed to the cloud zone at the crest of the 
Koolau Benge, because he collected Lobelia Oaudtchaudu which is restricted 
to that area Hence, it can be deduced that Gaudiehaud probably collected the 
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Gunnera m the mountains of west Maui or in the Eoolau Range near Hono¬ 
lulu, Oahu. In 1935 the writer photographed m Pans Gaudichaud’s type speci¬ 
men of G petalcndea, reproduced here as PI 38 The data on the sheet read 
“90 Urame, Ins Sandwich C Gaudichaud ” Stipules are lacking and the 
pieces of the inflorescence do not permit one to detect the minute floral differ¬ 
ences from the photograph However, the margin of the leaf is well shown 
The distinct, rounded lobes and the low, rounded teeth or crenations of the 
leaf margin match exactly those of the species of west Maui, so that it is to 
be taken as the t\ pe locality 

The Hawaiian species all belong to the snbgenus Panke (Molina) Schindler 
(Engler, Pflanzenreich IV, fam 225 117, 1905) This subgenus has a re¬ 
markable distribution, occurring also in the Cordilleras from Mexico to Chili, 
and on Juan Fernandez (Skottsberg, C , Pi oc flthPacif Sci Oongr Berkeley 
4 696, map 14,1940) 

In the ensuing systematic treatment are given key, diagnoses, and descrip¬ 
tions of the species as at present understood 

All the specimens examined and cited and the new types are in the B P 
Bishop Museum, Honolulu, except the Gaudichaud type of G petalcndea 
winch is in the Museum d’Histoire Naturelle, Pans 


Key to the Hawaiian Species or Gunnera 


Blades peltate, drupes red to purplish 7 G kauaiensis Rook 

Blades basiflxod, drupes yellow, orange (or reddish in G mauienata) 

Stipules scurfy on back or finally glabTate, 

Petals entire, obtuso, glabrous, sepals 0 (Ml 8 nun long, rounded, lacerate, anthers 
1 2-1 3 mm long, peduncle bractlcss except at base, blade margin lack 
mgmucros 5 G kaalaenrt* (Krajina) St John 

Petals lacerate fimbriate, often acuminate, sepals 1-1 2 nun long, broadly deltoid, 
deeply lacerate, anthers 1 0-2 2 mm long, peduncle brocted, (stipules 
apparently scurfy), teeth of bl6de margin with revolute mucros 

6 0 makahaensia St John 


Stipules not Bcurfy on the back, 

Stipules glabrous, 

Sepals 1 6-2 mm long, ovate, deeply lacerate, the lacerations fimbriate; petals 
entire 1 G petdlo^dea Gaud. 


Sepals Q 6-0 8 mm long, broadly deltoid to rounded, lacerate, petals minutely 
lacerate 2 G molokatenaia St John. 


Stipules pubescent, 

Potals 1 5 mm long, entire or somewhat erose, sepals 0 4-0*6 mm long, semi' 
oval, the obtuse tip minutely ciliate, anthers 12-2 mm long, elliptic 
oblong 3 G mautensis (Krajina) St John 

Petals 0 8-1 mm long, sparsely lacerate, sepals 1-12 mm long, oblong lan¬ 
ceolate, the tip lacerate, anthers 15-1 7 mm long, oval 

4 G Eaafwoodae St. John 
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1 Gunnera pet&loidea Gaudichaud 
(Plate 37, fig d, pis 38,39) 

Gwnnera petaloldea Gaudichaud, Voy “Urumc," Bot 512,1826 («1830) 

Oiaut herb, 1-6 ra tall, stem 2-5 m long, 15-22 em in diameter, fleshy, 
often long decumbent, the surface with prominent leaf sears and many oval 
pits from which prop roots develop on older, mostly decumbent parts of the 
stem, roots reddish, slimy at tip, stipules 5-9 on long, oblanceolate, pale, 
strongly nerved, glabrous, petioles 2-4 dm long, hirsute, swollen at the base, 
blades 27-53 cm long, cordnte-remform, shallowly palmatelj 9- or 11-lobed, 
firm cbartaecous, dark gioeu, glabrous oi nearly so, impressed reticulate 
nerved, the veins sparsely hirsutulous, below the surface paler green, the veins 
even to the tertiary ones densely hirsute, the lobes 1 5-6 cm long, broadly 
deltoid, the midrib and prominent lateral veins each ending in a prominent 
deltoid dentation, the margin eremite or low rounded dentate, the sinus 
bioadly V-shaped, inflorescence probably axillary, bracts at base of inflor¬ 
escence .3-7 cm long lanceolate to oblanceolate, like the stipules, peduncle 
5-16 cm long, hirsute, bract less, inflorescence 3-5 5 dm long, 12-25 cm m 
diameter, laiueolmd, hirsute towards the base, moie or less glabious towards 
the tip, the prim ipal lower brads 20-28 mm long, broadly linear, acute, the 
margin membranous, the Jateial bram lies ascending or diverging, spiciform, 
flowers perfect, sessile, ovaiy bairel-shaped, ealyx lobes 15-2 mm long, 
ovate, deeply lacerate, then the lacerations fimbriate, petals 1 5 mm long, 
obovate, eucullate, entire, glabious, the 2 anthers opposite the petals, anthers 
1 6-1 9 mm long, narrowly elbptic-oblong, the 2 stigmas 2 mm long, terete, 
densely pubeiulent throughout, drupes 25 3 mm in diameter, subglobose, 
greenish-yellow, stone 1 5-1 8 mm long, 09-1 3 mm wide, 09-1 mm thick, 
oval in outline, 4-angled, 4-sided, two of the angles prominent, the third less 
so, and the fourth still wouker and unequal, the stone laterally compicssed, 
the surface dull, pale yellowish brownish 

Type “In insulis Sandwitensibus (alt 410—500 hex ) r The tvpe specimen 
m Paris is labeled “90, lies Sandwich, V Gauduhaud ’ This is illustrated in 
our Plate 38 

Collections studied, all from western Muni Eoka | of HIHebrnnd - Tim Kukux], ex herb 
Lydgate, W Eillebrand and J M Lydgate, gnlili sides by Mt Kukui, Sept 24, 1916, 
G C Mnnro 4X6 and 6^4, Honokaon, shingles the vallej sides in places, May 1910, C K 
Forbes 69 M, Olowuln Valley, central ridge, far up on the peajc, lirge patches, May 21, 
1920, C, N Forbes £ f 4S8 U , without locality, J F Jtock and E[osmer 1 SX16 

A discussion of the type locality is given m our introduction Gaudichaud 
could have discovered Gunnera either on Oahu or on western Maui Neither 
his publication nor the type specimen in Pans gives any hint as to the island 
concerned Luckily there are some differences m leaf shape, and by careful 
examination of the lobmg and dentation of the leaf margin it has been possible 
to match the type with recent collections from near Lahama, Maui Hence, 
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it k deduced that Gandiehaud collected the type in the mountain* hack of 
Lahaina, Maui. 

Most previous authors have combined under G. petolotdea all of the Ha¬ 
waiian specimens This was due, doubtless in large part, to the fact that few 
if any of them had sufficient material to allow the recognition of any diag¬ 
nostic characters between the specimens from the different islands. Conse¬ 
quently, their descriptions are mostly composite ones, so that one cannot now 
rely upon them. This also applies to the monographic treatment by A. K. 
Schindler (Engler’s Pfianzenreich IV, fam 225.117, fig 34,1905) The de¬ 
tails that he shows in his figure 34 of the blade, petal, and anther agree with 
the characters of the common Oahu plant The entire, broadly triangular 
calyx lobes are different from any known Hawaiian plant, and it Beams that 
they are incorrectly delineated He cited one by Oaudichaud and a total of 
six collections, originating from three islands, so it is quite possible that his 
drawing was a composite one made from several of these collections Hence, 
this Schindler drawing is considered to be m large part one of G kaalaensts, 
but not fully accurate 

Oaudichaud m 1830, when he described G petolotdea, m a footnote depre¬ 
cated his choice of a specific name which alluded to the presence of petals He 
had learned meanwhile that some other species of Gunnera had petals, but 
nevertheless he retamed the name of G petolotdea since he had mentioned it 
already in his introduction (p 98) printed m 1827. 

Most recent botanists have misspelled the named as G petolotdea, but 
Oaudichaud clearly published it as G petolotdea, spelling it thus with a 
diaeresis over the i to indicate a separation of the syllables, and spelling it 
consistently on two remote pages This was not an error, but rather his delib¬ 
erate choice, so we must follow his spelling despite its strange appearance in 
a latinized name. 


2 Gunnera molokaiensia St John,sp nov. 

(Plate 38, fig e) 

Herbs gigantaa, laminic 48 cm. longlt cords to ronlformibuc 9 lobatia chartocela Infra 
pallldioribus nereis reticulata hirsntulisque, lobla 5-8 em. longls shraato rotnndatia denit- 
eulatis, iafloreieentila 15-40 ea longla lanceololdeia, ramnlia eplcatis, aep&lia 0.5-Q.8 an. 
longia late doltoldela vel rotnndatia laceratla, petalla 15 nun longla eueoUatla ipatulata 
minute laceratla eel rabintegrie, antheria 1.6-19 mm. longla ovallbue, frnetlbue ignotU. 

Oiant herb, stipules 2 cm long, lanceolate, glabrous (f), petiole (one seen) 
47 cm long, with scattered dark pustules especially at base, densely hirsute at 
base, sparsely so to glabrate elsewhere, blade 43 cm long, apparently cordate- 
remform, shallowly palmately 9-lobed, firm, ehartaceous, above dark g ree n , 
the surface and veins remotely hirautulous to glabrate, below pale green, the 
promment reticulate veins all scabrous hirsutulous, the lobes 6-8 cm. long 
sinuous rounded, the outline ovate, the sinus U-shapcd, the margin irregularly 
rounded denticulate; inflorescence probably axillary; peduncle 7 cm. long 
(when young), bractless, tomentose towards the base; inflo ro seeaoc 15-40 cm. 



Tot. KXV] ST. JOBN. SNOBBISH IN SAW All AN TLOBA. GVNBBMA W 

long, 4-15 am. in diameter, cylindric to lanceoloid, tomentoee on the axil and 
toward* the base, glabrate above, the principal lower bracts 8-12 mm. long, 
linear-spatulate, the margin membranous, the lateral branches ascending, 
spiciform, flowers perfect, sessile, ovary barrel-shaped, glabrous; calyx lobes 
0.8-0 8 mm long, broadly deltoid to rounded, lacerate, petals 1.5 mm. long, 
cucullate, spatulate, minutely lacerate or subentire; the 2 anthem opposite the 
petals, anthers 15-19 mm. long, oval, stigmas immature, drupes immature 
Type: Molokai, Pelekunu Pali, July 12,1912, C. N. Forbes SOS Mo B P 
Bishop Museum, Honolulu 

Forbes was the only one to bring back Guttnera from the remote precipi¬ 
tous, windward brink of the Molokai mountains His locality was on the old 
trail which started from Kamalo, ascended the broad ridge to the cabin near 
Puu Kolekole, then northeastward across the swampy foreBt and bogs to the 
divide near Kaunohua at about 4,535 feet altitude, then descended m switch- 
backs down the steep head wall on the north side This deeply eroded Pele¬ 
kunu Valley is a spectacular bit of mountain scenery The Gunnera was prob¬ 
ably found just below the windward or northern crest of the divide 
The writer has a record in his field notebook of observing Gunnera in 
Waikolu Valley, the next one to the west More exactly this was at Hanalilolilo, 
near the head of the deeply eroded part of the valley He did not get dose 
enough to collect the specimens 

G molokatensts is most closely related to the species of western Maui, G 
petaloidea Gaudichaud, which has the blades shallowly lobed, with lobes 16-6 
cm long, the margin crenate or low rounded dentate, the main veins beneath 
densely hirsute, the sepals 15-2 mm long, ovate, deeply lacerate, the lacera¬ 
tions fimbriate, and the petals entire G molokaiensxs has the blades with 
marked, well rounded lobes, the lobes 5-8 cm long, the margin irregularly 
rounded denticulate; the mam veins beneath sparsely tomentose to early 
glabrate, the sepals 0 6-0 8 mm. long, broadly deltoid to rounded, lacerate; 

and the petals minutdy lacerate. 

• 

3 Gunners mauiensis (Krajina) St John,eomb nov. 

(Plate 37, flg g, pi 40 ) 

Gunnera petaloidea Gaudichaud var, mauiensis Krajina, Acta Botanlea Bohemlea 1.00, 
flg*. B., T„ I* 1 pi 1630 

XllustratioM. by Bonine, la Bock, J. T., Monograph of the Hawaiian Lobelioideae, Mem. 
Biihop Mu. 7(8) pL 84,1919, by Krajina, see above, by Degoner, O, PI Hawaii NatL 
Park, pi. 66, 1980. 

Giant herb about 2-3 m. tall, stem about 1-2 m tall, the tip assurgent, the 
stem up to 6 m. in length and 15-20 cm. in diameter; baric near apex hirsute, 
with numerous glabrous, oval pits, where prop roots may later develop; 
terminal bud completely covered by the numerous imbricate stipules; stipules 
of seedlings 1.5-2 cm long, ovate, membranous, strongly nerved, slender 
hirsute on the back, those of mature leaves 7.6-10 cm long, elliptic-lanceolate 
with a broad truncate base, pale greenish, strongly nerved, sparsely puber- 
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ulous base and tip, petioles 3-10 dm long, pustulate, densely hirsute at base, 
sparsely so elsewhere, blades 30-56 cm long, eordate-remform, shallowly 
palmately 7-11-lob ed, firm chartaceous, above dark green, remotely birsutu- 
lous, soon glabrate, below pale green the prominent veins hirsute, the reticu¬ 
late veinlets hirsutulous, the lobes 2-4 cm long, low rounded sinuate, the 
midrib and one oi more principal lateral veins ending in low, deltoid denta¬ 
tions, the sinus broad U-shaped, the margin with low broad dentieulations, 
inflorescence Nupra-axillarv, bracts at base of inflorescence 5 cm long, ob- 
lanceolaie, membi anous, glabrous, peduncle 15-30 cm long, hirsute, bractless, 
inflorescence 4 3-10 5 dm long, 9-24 cm m diameter, lanceoloid, the axis 
hirsute, the principal lower bracts lineai-spatulate, acute, with membranous 
margin, the lateral branches ascending, spicifom, hirsute at base, glabrous 
towards the tip, flowers peiiect, sessile, ovary depressed globose, calyx lobes 
0 4-0 6 mm long, seraioval, the obtuse tip minutely ciliate, petals 1 5 mm long, 
broadly cucullate-spatulate, glabrous, entire or somewhat orose, the 2 anthers 
19-2 mm long, elliptic-oblong, the 2 stigmas 2-3 mm long, densely puberu- 
lous, drupes 2 5-3 5 mm m diameter, globose, pale salmon-red, stone 1 6-1 9 
mm long, 1 4-1 5 mm wide, 1-1 2 mm thick, broadly obovate m outline with 
three prominent angles of which one is lower due to a slight compression of 
the stone, and a fourth angle more or less developed or wanting, the surface 
pale yellowish brow T n, dull The fresh flowers are rose-magenta 

Type “Maui Makawao District ad plunmos mulos fluimnia Waikamoi in 
declmbus septentnonah-orientalibusmontiB Haleakala, cn 1275m s m.legi 
15 IV 1930” V Krajina Heib Chailes IJmv , Prague, not seen 

Collections studied, all from eastern Mum Ollndn, along pipeline from Idlewlld for 
about 7 miles in deep net ravine, .luly 16, 1927, O Vtgenrr ond If Ww&fce $,404, the same, 
July 30,1927, V L Topping, lit'ih Degeiur 5,185, and Juno 10, 1927, O JDegmcr and II 
Wxeblce $£40, t,$40n, $,$40b, Kul i Pipe Lino, 4,000 ft alt, bank of Wajkamoi Stream, Feb 
11, 1930, II 81 John 10£0$, Wtukamoi, rnin forest, 4,250 ft, Aug 14, 1983, M Neal and 
C Sartt, Haiku TTka, Waikamoi Gulch, steep side walls, 4,400 ft nit, Aug 4, 1943, H 8t 
John $0,868 The foregoing me nil from the same station on the pipe lino trail east of Olmda 
Ukulele, 8ept 4 1919, C N Forbes !£*># M, Haipuaenn Stream, sides of wet valley, eh 
4,400 ft, Nov 23, 1927, G C Mrnro 740, below Koolau Gap, Haleakala, extremely rainy, 
wet region, Juno 17,1937, O Degener 8,184, Nahifeu, Kuhiwa trail, Koolau Forest Besom, 
6,000 ft alt, wet woods, Jun J, 1917, II 81 John and H J Catto 17,085, Kipahulu Valley, 
northerly side guleli near head of Oheo Stream, vet thicket, 5,800 ft alt, Aug 22, 1945, 
U 8t John and A L Mitchell $1,104 

Moat of the localities are in one general region, within a few miles of 
each other They are on the windward slope of Haleakala between 4,000 and 
6,000 feet altitude Here m the very wet forests are numerous narrow gulches 
On their steep, often dripping aide walls, the Gunnera is abundant 

On the drier southeast side of Haleakala, Gunnera was reported m Kipa¬ 
hulu Valley b\ Mr David T Fleming In the summer of 1945 while exploring 
Haleakala for the National Park Service, it was possible for the writer to enter 
this aiea The upper section of Kipahulu Valley is well watered and densely 
forested, and the steep head walls are nearly always blanketed with clouds 
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and very wet The stream heads have eat narrow gulches on the precipitous 
head walls and in these the Gunnera ocean from about 4,500 to 6,000 feet 
altitudes. It was found possible via Wai Anapanapa to approach one locality 
and get specimens These plants prove to be conspeeiflc with those of the wind¬ 
ward slope of Haleakala 

4. Gunnera Eastwoodae St John, sp nov 
(Plato 37, fig I, plate 42) 

Herbs gigantea 1.6 m alts, atipnlis hispidis, petiolia 45-00 cm longia, lanunta 39-63 em 
longia cordate reniformibua parve 8 lobatla chartaceia infra pallidionboa nervia reticulatia 
birsatvlia lobis 8-10 em longia rotundatia apiee breve acumraato marginibua aplenlato 
denticulatla, peduaenlia 15-20 cm longia Mrautia, infloreacentiia 37-64 cm longia lanee- 
ololdflia sad primarlo tomentoao ramnlia apieatia, floribua rubria, aepalia 1-12 mm. longia 
oblongo lanceolatia ad apicom laeeratia, petalia 0 8-1 mm. longia obovatia cncnllatia 
laoeratia, antheru 1 6-1 7 mm longia ovalibna, drupia 3.5-4 mm dinmetro lutela, pyrene 
1.6-18 mm longs 1.4-15 mm lata 1.1-1 2 mm. eraaaa late ovali obovoidea tetragona 
atranunea 

Giant herb, 15m tall, stem stout aud fleshy; stipules of seedlings 15-2 5 
cm long, oval, erose, membranous, strongly nerved, sparsely hispid on the 
babk, those of mature leaves apparently similar but narrower, petioles 45-60 
cm. long, sparsely hirsute, blades 38-53 cm long, cordate-remform, shallowly 
palmately 9-lobed, firm chartaceous, above dark green, remotely hirsutulous, 
the lobes 8-10 em long, semicircular, the end of the midrib and one or more 
prominent lateral veins ending in short acummations, the margin irregularly 
apiculate denticulate, the sinus broad V-shaped, below the surface pale green, 
prominently reticulate veined, subappressed hirsutulous on all the veins and 
vemlets, inflorescence probably axillary, bracts at base of inflorescence not 
seen, peduncle 15-20 em long, sparsely hirsute, inflorescence 37-64 cm long, 
10-15 cm m diameter, lanceoloid, the axis ferrugineous tomentose, bractless, 
the lateral branches ascending, spiciform, tomentose towards base, glabrous 
towards tip, the principal lower bracts 15-20 mm long, linear oblanceolate, 
the margin membranous, the flowers perfect, bright reddish, sessile, ovary 
ovoid truncate, calyx lobes 1-12 mm long, oblong-lanceolate, the tip lacerate, 
petals 0 8-1 mm long, obovate, cucullate, sparsely lacerate, the 2 anthers 
15-17mm long, oval, the 2 stigmas 3 mm long, filiform, densely puberulous 
throughout, drupes 3 5-4 mm in diameter, globose, yellow, seeds 16-18mm. 
long, 1.4-1.5 mm wide, 11-12 mm thick, broadly oval-obovoid, the apex 
emarginate, 4-angled, but somewhat compressed, two angles equal, the third 
well developed upwards, the fourth weak, the surface dull, stramineous 

Type: Hawaii, Waipdo, Upper Hamakua Ditch Trail, 3,500 ft alt, on 
moist cliff, Jan. 1,1932, H St John and E. Y Eosdka 11,478 B. P Bishop 
Museum, Honolulu 

CoR«ctio*t itvAied, all from the island of Hawaii * Waipio Valley, Upper Hamakaa Hitch 
Trail, (sea of poll at head of valley, alt 1,800 m., Nov 19,1926, L H. IfoeHawMt IN, 
Kohala Mta., Wafenea, Sept. 7,1911,0. N Forbu 488M, Kohala, Oet 1981, O. Dapeaer 
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8yl8$, Alak&hi, Kawaiaui or Kawainui ditoh or Kawainui Valley, July 12,1900, J# P. Rook, 
189, and 4JS74 or 4j37& or 4,376 or 4,383, Waimea, Hawau, June 1910. J. F, Rook 8,438* 

The specimens with definite localities all came from the wmdward slope of 
the Kohala Mountains, a region of very wet, swampy forests, at the brink of 
the precipitous, deeply entrenched valleys Waimea is the nearest town, with 
hotel and supply base It is m open grasslands, not the sort of place where 
Qurwera grows Doubtless Waimea was the base camp of the collectors, not 
the habitat and locality of the plant Forest ranger Kawai reports another 
locality at the head of Honopue Gulch 
Rock’s collection in 1909 bears confusing data on the four sheets examined 
Alakahi and Kawainui are distinct valleys, both tributary to Waipio They 
diverge sharply, so it is not evident how the locality could be in both valleys 
Each of his sheets bears two numbers His number 129 is perhaps a trip num¬ 
ber, while the others are apparently serial numbers given to each sheet col¬ 
lected Though bearing different numbers they are doubtless duplicate sheets 
Degener’s locality Kohala is also open to question Kohala town, post office, 
and mill are in the lowland, remote from the area where Ounnera is known 
to grow Perhaps this locality is to be taken as a general one, referring to the 
Kohala District or Mountains 

This new species is dedicated to Miss Alice Eastwood, Curator of Botany 
in the California Academy of Sciences Her many decades of c reative work 
have enriched the science of botany, and her friendliness and generous assist¬ 
ance have endeared her to all botanists who ha\e consulted her 

5 Gunners kaalaensifl (Krajrna) St John, comb nov 

(Plato 37, fi# c, plates 43,44, 45) 

Gun Hera petaloidea Gauduhaud vnr kaalarnn* Krai inn, Atta Botamca Botionnea 0 SO, 
&g« 1%, B a , Fl„ P,, A„ 19^0 

Giant herb, stem 1-3 ni tall, about 15 em in diameter, decumbent at base, 
the surface marked with raised, pale, corky leaf-sears, and above them numer¬ 
ous oval, raised craters, stipules 4-8 cm long, lanceolate, scurfy on the back, 
membranous, strongly nerved, petioles 3-6 dm long, at first densely hirsute, 
later sparsely so, with scnttei ed dark tubercles, blades 20-50 cm long, cordate 
reniform, shallowly palmately 7 9-lobed, firm chartaceous, above dark green, 
hirsute on primary and secondary veins or glabrate, below paler green, 
rough hirsute on the prominent, reticulate veins and veinlets, the lobes low 
undulate, Bhallow, rounded, 3-7 cm long, the sinus broad U-shaped, the 
margin coarsely salient dentate, inflorescence axillary, bracts at base of 
peduncle reduced, about 2 5 cm long, membrauons, peduncle 7-12 cm long, 
bractless, hirsute but soon glabrate, inflorescence 15-47 em long, 4-14 em in 
diameter, narrowly lanccoloid, the axis hirsute or glabrate, principal lower 
bracts 10-20 mm long, linear-lanceolate, the margin membranous and not or 
but partly fimbriate ciliate, the lateral branches ascending spiciform, hirsute 
at base, glabrous towards tip, flowers perfect, sessile, greenish, ovary de- 
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pressed globose, calyx lobes 0 6-0 8 mm long, rounded, lacerate; petals 13- 
1 8 mm long, spatulate-obovate, cucullate, entire, obtuse, glabrous, the 2 
outliers 11-1 3 mm long, ovoid, the 2 stigmas about 2 mm long, densely 
puberulous, drupes 2 8-3 1 mm m diameter, globose, yellow, stone 1 8-1 9 
mm* long, 14-1 6 mm wide, 1 3-1 5 mm thick, broadly oval-obovoid, the apex 
rounded or emargmate, with 4 prominent angles, the 2 lateral strongest and 
equal, the 3rd nearly as strong but diminishing at base, the 4th nearly as 
strong as the 3rd m the upper half, in the lower half nearly wanting, the 
surface yellowish brown, dull 

Type* “Oahu Montes Waianae, m dechvibus onentalibus sub summo 
montis Puu Kaala, 1150 m s m, legi 24 XI 1929” IV Krajtna in Herb 
Charles Umv , Prague, not seen] 

Collections studied, all from Oahu, Waianae Mts , Mt Kaala Kaala Mts, H Mann and 
W T Brigham 6 £6, Mt Kaala, Jan 1920, E Bryan, Mt Kaala, elev 3,200 ft, Feb 11, 
1928, JH F Bergman, Pun Kaala, near summit, Waianaeuka, alt 3,900 ft, wet stream 
bank, Not 24, 1929, B St John 10,072, Mt Kuala, on moist upper slope by spring, elev 
1,100 ± m , April 21, 1929, E B Bryan Jr 707, Mt Kaala, Waianaeuka, 4,000 ft elev , 
Feb 2, 1930, E Y Mosaic a 13D, Schofield trail to Kaala, steep wet slope, elev 3,300 ft, 
April 24, 1932, E P Hume 647, Puu Kaala, 3,000-3,800 ft, Wainnaeuka, Jan 8, 1938, 
N . H Krauss , Kaala, eastern slope, at summit near spring, Sept 25, 1938, O Dcgener, E 
Ordonez and O Selling ISfi&l 

Koolau Range Konuhuanm, near summit, Oct 19, 1930, J B Coleman , Puu Kona - 
huanm, east face, n e of north peak, head of South Fork of Kahanaiki Stream, Kailua, 
2,960 ft alt, thicket on steep pall, June 21, 1942, L Eubank and A /> Conger 131 Puu 
Konahuanui, precipitous, small, hanging \alky, east side of Koolau Uivido, head of North 
Fork of Kahanaiki Stream, 2-100 ft alt, Kailua, May 9, 1943, H 8t John 20A3G 

The localities for this speues are discussed m the introduction 

Qunnera kaalaenm forms a narrow belt on the eastern side of Mt Kaala 
It is conspicuous and is collected by most botanists The older collections, as 
that by Mann and Brigham in 1864-65 were probably made on the old trail 
that ascended from Waialua The numerous recent collections are apparently 
all from the station on the trail from Schofield Barracks, above the Firebreak 
Trail in Waianaeuka The collectors have stated the elevations all the way 
from 3,200 to 4,000 feet Doubtless all of the collections on this trail were 
made at the base of the “pah” (precipice), or by the “spnng” or stream 
above it at elevations between 3,500 and 3,700 ft The plant does not seem 
to occur at the actual summit On the earlier U. S Government topographic 
map of 1917, the mountain was given the Hawaiian name, Puu Kaala, and an 
elevation of 4,030 ft The recent one of 1938 calls the peak Mt Kaala, and 
measures it as 4,025 ft high 

The collection from Puu Kaala, St John 10,072, shows on one sheet a young 
inflorescence which has the petals either entire or sparsely fimbriate This 
fringing of the petals is not constant and has not been observed in any of the 
other numerous collections 

Krajina (p 50) in separating this as var kaalacnm included among the 
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characters that it had the blade sbinmg above, while the blades of biavar. 
momentts were not shining In this present revision, this character is not sub¬ 
stantiated, no diagnostic difference in the ahnungness of the blade being noted 
between these two or any others of the Hawaiian species of Gttnnera. 

6 Oannera makahaemis St John, sp nor 
(Plate 37, fig b ) 

Herbs gigantea, eaule 1.6 m alts 15 cm dlametro, potiolla ad 7 dm loagia, lambda 90-87 
cm longis cordato renlformibue arcto 7-9 lobatia cbartacels molle hirsntls In nervils vel 
glabratis infra pallidioribui molle adpressi hlrsutls is servile retlenlatia lobis e lso a t ie 
dentlcslatie mucronatie, pedusculo bracteoeo, bracteie 16-20 nun. longis 4-6 mm . latu 
oblongo apatulatis marginlbus membranaceis biflmbrUtia, pednneulo 5-7 cm. longo, in* 
floreecentiis 16-00 cm longie anguete lanceoloideis, axi tomentoao, bracteie laferioribas 
16-36 mm longie, ramulie epicatis, flonbue vindeecentibue eepalie 1-12 mm longis late 
deltoideis profunde laceratis, petalis 19-2 2 mm longis obovatis cucullatu marginibns 
eroeu vel laceratia saepe acnminatie, antheria 16-2 2 mm longie ovalibns, drnpis ignotU. 

Giant herb, 2 m tall, stem about 15 m tall and 15 cm in diameter; stipules 
not seen, petioles about 7 dm long, somewhat hirsute, soon glabrate, sparsely 
tuberculate, blades 20-37 cm long, cordate-remfonn, shallowly palmately 
7-9-lobed, firm ohartaceous, above dark green, sparsely soft hirsute on the 
veins or glabrate, below pale green, appraised soft hirsute on prominent veins 
and reticulate vemlets, the lobes 15-4 cm long, shallowly sinuate semi- 
orbicular, the sinus broad and open U-shaped, the margin minutely salient 
denticulate and the principal dentations revolute mucronate; inflorescence 
probably axillary, bracts at base of peduncle 5-5 cm long, oblaneeolate, 
scurfy towards the tip and margin, peduncle when young clothed with numer¬ 
ous imbricate bracts which are 15-20 mm long, 4-5 mm wide, oblong specu¬ 
late, firm, glabrous, with a conspicuous broad membranous margin lacerate 
and ciliate fimbriate, the peduncle 5-7 cm long, inflorescence 15-50 cm long, 
6-10 cm in diameter, narrowly lanceoloid, the axis brown tomentose, the prin¬ 
cipal lower bracts 15-35 mm long, oblong-linear, acute, firm, the conspicuous 
membranoUB margin lacerate and ciliate fimbnate, the lateral branches ascend¬ 
ing, densely spiciform, tomentose except towards the glabrate tip, flowers 
perfect, sessile, greenish, ovary depressed globose, calyx lobes 1-12 mm. 
long, broadly deltoid, deeply lacerate, petals 19-2 2 mm long, obovate euoul- 
late, the margin erose to lacerate, often acuminate, the 2 anthers 16-2 2 mm 
long, oval, the 2 stigmas 1 5-2 mm long, filiform, densely pnberulous; drupes 
unknown 

Type. Oahu, Puu Kawiwi-Ht. Koala ridge, Makaha-Waianas Sal, Wai- 
anae Mts., moist thicket m gulch, above pali [precipice], 8^800 ft. alt, 
March 31,1935, H 8t John 17,581 

Collections studied- Oahu Koala Bugs, Moksha V[alley], Feb 12-19, ISOS, O. B. 
Forbes, Mt Koala, Wataue Mts, on wet wooded elope, el 4,000 ft, (epeetaea brought 
by other etadute probably from the Makahs elda), Feb. 9,1080, X. T. Bo eehe. 
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The specimen preserved by Hosaka was given bun by other students who 
poshed ahead and crossed the summit to the M&kaha side Henee, hia general* 
lzed data and elevation of 4,000 feet are not to be considered accurate 

It is remarkable that there are two species on Mt Kaala, 6 koolaeiuu being 
abundant on the wet windward slope, 300 to 500 feet below the summit. O. 
makahaensts is infrequent at about the same altitude on the drier leeward 
slope Actually, the broad, flat summit is well watered and supports a swampy 
forest with a few boggy openings Gunnera has not been found on the summit 
The locality of this new species is along one of the streams draining from the 
wet summit down towards the dry Makaha Valley 

The islands Kauai, Molokai, and Hawaii each produce a single species. Maui 
bears two species, one on eaeh of the isolated mountain masses of east Maui and 
west Mam Oahu has one species m both mountain ranges with a considerable 
gap between the localities on Puu Konahuanui m the Koolau Range and Mt 
Kaala in the Waianae Mts It is known only on the eastern slopes of Mt Kaala 
Yet, on the dner, westward slope we And a second species It is amply distinct 
from its close neighbor in characters of sepals, petals, anthers, bracts, leaf 
blade sue, lobing, and toothing It is the only Hawaiian species with the mar¬ 
ginal teeth of the blade bearing definite revolute cartilaginous mucros It has 
seldom been collected because of its scarcity and the long difficult ascent to 
the locality 

7 Gunnera kauaiensis Rock 
(Plate 87, fig a) 

Gunnera leauaienit Bock, Occ Pap Bishop Mus 9(5) 3-4, pi 1,1980, Sept 
G Dominii Krajma, Acta Botanic* Bohemica 9 50,52, figs F„ B,, I„ Fl„ P,, A„ 1980. 

Giant herb, 1-3 m tall, stem 1-1 3 m tall, 10-15 cm or more in thickness, 
fleshy, decumbent at base, stipules 4—5 cm long, obovate, erose, pilose towards 
the margin, membranous, strongly nerved, petioles 3-6 dm to “more than 1 
meter” in length, at first brownish tomentose but soon glabrate except at base, 
purplish, with scattered pustules, blades 0 8-2 m in diameter, suborbicular 
peltate about % way from one Bide, firm chartaeeous, above dark green, 
sparsely hirsute to subglabrate, below pale green, hirsute on the raised reticu¬ 
late veins and vemlets, the margin palmately 9-11-lobed, the lobes semior- 
bioular, acute, 5-10 cm long, with a broad U-shaped sinus, the margin coarsely 
doubly dentate, the teeth 2-4 mm long, inflorescence probably axillary; basal 
bracts not seen, peduncle 6-10 or more cm m length, brownish hirsute; in* 
florescence 3-6 dm long, (“1 meter or more long,” fide Rode), 8-17 cm in 
diameter, dense, lanceoloid, the axis densely brownish hirsute, at length sub¬ 
glabrate, lower primary bracts 15-18 mm long, oblong-lanceolate to spatulate, 
glabrous, the margin scanoua, the lateral branches ascending, spiciform, 
hirsute at base, glabrate at tip; flowers perfect; ovary depressed globose, 
calyx lobes 0,8-1 mm long, deltoid, the margin thin, lacerate, petals 11-1.8 
mm, long, obovate eueullate, the margin ciliate or lacerate, the 2 anthem 
1.8-2.1 mm long, oval; the 2 stigmas 15-2 mm long, filiform, densely puber- 
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ulous , drapes 3-4 mm in diameter, globose, red to purplish, stone 19 mm 
long, 1.6 mm wide, 14 mm thick, oval, somewhat compressed, the apex emar- 
ginate, conspicuously 3-angled, the 2 lateral angles equal, acute, the 3rd angle 
prominent and acute in the upper half, wanting below, the 4th angle unde¬ 
veloped, the surface stramineous, dull 

Type “Kauai, along the stream beds of Kaluiti and Kailiih, just below the 
summit of Waialeale, elevation 4800 to 5000 feet, September 22,1909 (fruit¬ 
ing), J F Rock no 5053 Type B I\ Bishop Mus ” On one or more of the 
five isotypic sheets are found the numbers 5,050, 5,053, and 5,058 These are 
apparently individual numbers given by the collector to each sheet Later he 
selected the number 5,053 to stand for the collection They all bear also the 
number 129 which perhaps may be a trip number, though it duplicates the 
one for the collection from Hawaii in the same year Rock’s three senes of num¬ 
bers on his collections are not well understood by the botanists of Honolulu 

Collections studied, all from Kauai Kahili summit, Aug 1909, C N Forbes, Kilohana 
Outlook above Wainika, Waimea Drainage Basin, West Side, July 3 to Aug 18, 1917, 
C . N Forbes 90S K, Kilohana lookout, N W end Alakai Swamp, Na Pali Kona forest 
reserve, wet steep slope, el 4,023 ft, Dec. 27,1930, U St John et al, 10 t 7S8, without locality, 
Oct. 1916, J F Bock 

Rock (p 3) described the “Panicle terminal ” Neither his specimens nor 
any others of those available in Honolulu show an attached inflorescence 
All of the other Hawauan species have their inflorescences developing near 
the stem tip, but truly axillary, and it seems probable that this one does too. 
The inflorescence is not a true panicle, rather it has an erect common axis 
bearing numerous ascending, unbronehed spikes 

This is the most distinct of the Hawaiian species, differing markedly from 
all the others It alone has orbicular, peltate blades and drupes that are red to 
purplish It also differs in the size and structure of the flowers and fruits 

As indicated m the introduction, it is still an open question as to which of 
the two specific names of this species is the earlier O kauatensts Rock was 
published in September 1930 O Domtnn Krajma was published in the same 
year, 1930 (Acta Botamca Bohemica 9 50, 52, figs, 1930) Previous requests 
for the exact date of publication, sent to Prague have been unanswered Now 
we acknowledge with thanks the assistance of the librarians of the Gray Her¬ 
barium, the British Museum of Natural History, and the Director of the Kew 
Gardens It is not known whether or not the several articles in volume 9, Acta 
Botamca Bohemica were issued separately at various dates, or not In any 
case, volume 9 was commonly distributed as a single bound volume, and the 
copies were received by the three institutions listed, Gray Herbarium on Oct 
25, 1932, Kew on March 6,1933, and British Museum on April 1,1936, bat 
these dates of receipt are so late as to be of no help Krajma lists as O peta - 
lotdea var mauxenm his ow n specimen collected on Maui on April 15,1930 
Ills manuscript must have been written later than April, and m all proba¬ 
bility after he returned to Prague From this it can be deduced only that his 
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paper was not published early m 1930 The first paper m vol. 9 was by the 
editor, Karel Donun, “A new species of Pstttacanthus from Dominica” which 
paper was not listed m the Botamsches Centralblatt until July 6,1933. The 
succeeding volume 10 of Acta Botanica Bohemica contained a chronological 
bibliography of Dr Karel Domin’s publications Two of them were published 
m volume 9, and they are hated in the bibliography as appearing m 1930 In 
one of these papers, page 256, Domin cites a plant specimen collected on Sept 
20, 2930, which would imply that his paper was printed late in the year 1930 
Volume 12 (] 934) of the Prague journal Preslia is devoted almost entirely to 
bibliographic notes, and it lists Krajina’s Gunnera paper as published m 
1930, stating only the year It is not known that this vol 9 was issued only in 
complete volume form, and the exact date of Krajina’s publication is still 
unknown Since Bock’s publication was dated Sept 1930, it is tentatively 
accepted as the prior publication 
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Margin of terminal and one lateral lobe of blade of tbe Ha 
wuilan species of Gunnera a, Q hauaienm, b, G mdkahaentii , 
e, G kaalanuM, d, 0 petaioidea , e, G molohaienaig, f, G Sait 
tvoodae, g, mawevHit 
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PLATE 38 


Chmnera peialoidta Gaudichand, type In Herb Museum d’His- 
toire Naturelle, Pons. 
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PLATE 39 


Gunner a petaloidea Gaud , at head of Kahana Valley, 3,800 ft 
alt, went Maui, October, 1942 
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Photo hit Dart'd T. Fleming. 





PLATE 40 


Gunnera mautentu (Erajina) St John, Eula Pipe Line, tank 
of Waikamoi Stream, 4,250 ft alt, east Maui, with figure of 
Royal N Chapman. 
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PLATE 41 


Qunntra mauiensts (Krajina) St John, Eula Pipe Line, bank of 
Walkamoi Stream, 4,250 ft alt, east Maui, with figure of Worth 
Aiken, 1025 


[ 408 ] 



PROC« CALIF, ACAD. SCI.. 4TH SERIES. VOL. XXV, NO. 16 CST. JOHN} PLATE 41 



Photo by R. /. Baker. 




PLATE 42 


Gmnrra Eastuondm fit John, type specimen, Upper Homakuu 
Ditch Trail 3,500 ft nit, Wnipio, Hawaii, January 1,1032 
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Photo by S. St. John. 



PLATE 43 


Gunnera Icaalaensis (Krajiaa) St John, Mt. Kaala, Waiana- 
euka, 3,500 ft alt , Oahu, with from left to right, figure* (la 
upper right) of H Pope and W. B Storey 
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PLATE 44 


Gunncra laalaensift (Krajma) St* John, Mt Koala, Walana 
cukn, 3,500 ft alt, Oahu, with, from left to right, figures (in 
foreground) of 11 Pope and W B Stoie\ 
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Photo by WiSi* J. Pope. 



PLATE 45 


Gunnera kaalaenais (Krajina) St John, Mt Koala, Waiana- 
euka, 3,500 ft alt, Oahu* 
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PLATE 46 


Distribution of Gunner a In the Hawaiian Islands 
Square Gunncra itwlohaxengtn, Erect Triangle G petaloidea, 
Inverted Triangle G mauxensix, Shield G Xaxtvoodae, Cir 
tie G kauaterunv, J G maicahaentnx, L G laalaenns 
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A REVISION OF THE ARTEMISIA VULGARIS 
COMPLEX IN NORTH AMERICA+ 

BY 

DAVID D KECK 
Carnegie Institution of Washington 
Division of Plant Biology 
Stanford University,Califomta 

T he north American allies of Artemma vulgaris L, an Old World species, 
form a polyploid complex of great diversity, extending from Alaska to 
Guatemala, and from Hudson Bay and the Mississippi Valley to the Pacific 
The center of this diversity lies in the western United States The extent of 
the problem posed to the systematist by this group of plants is at once appar¬ 
ent by referring to the last two complete treatments of these species Hall and 
Clements (1923) included under ArtemunavulgansL .with fifteen subspecies, 
all the American forms which, but fifteen years previously, had been treated 
as fifty-four distinct species by Bydberg (1916) 

These authors were alike in using comparative morphology as the principal 
tool in their taxonomic work, but their species concepts were at different 
poles from each other Bydberg had come to believe that any striking morpho¬ 
logical form deserved a name, and that this should be a specific name, since he 
could see no advantage in using trinomials The significance of geographical 
range was rarely considered Bydberg’s species often represent morpho¬ 
logically well-marked forms, but all too frequently they ere found to be thor¬ 
oughly linked with others by intermediates, or to be unique variants, or to 
have no natural range of their own Often his species are based on one morpho¬ 
logical character, which is soon found to occur sporadically here and there 
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over a large area m which other characters in the same plants show trends of 
variation in other directions These limitations in Rydberg’s species concept 
make his entities artificial rather than natural 

In their monumental monograph, Hall and Clements, at the other extreme, 
offered the most conservative Bpecies concept that could be defended on 
morphological grounds The result was the telescoping of Rydberg’s fifty- 
four species of this complex into one species, as mentioned above Later 
evaluation of the some materials by other workers has shown that the funda¬ 
mental units of Hall and Clements were carefully established Other work¬ 
ers have upheld the majority of their basic units but have often treated 
their subspecies as species m order to conform with more widely accepted 
taxonomic practice Hall and Clements’ work is therefore Bound from the 
morphological viewpoint, but the addition of one significant new criterion, 
chromosome number, has now made it possible to see a little more clearly the 
limits of the species in this group. 

The present paper takes the consequences of this discovery and presents a 
study of many new collections that were not available to Hall and Clements 
It also utilizes genetical, garden, and field studies as background data for 
the herbarium studies Several members of this complex were grown in the 
varied environment experiments conducted by the Carnegie Institution of 
Washington along a transect across central California, and some cytologhfal 
and genetical work was done on them The results of these expenphBhtal 
studies have been reported by Clausen, Keck, and Hiesey (1940af Addi¬ 
tional forms have since become available for ecological study The herbarium 
investigation was made at the time when the results from the transplant 
experiments were being prepared for publication, because the cytogenetic 
findings showed the need for a revised systematic treatment 

The investigations of Clausen, Keck, and Hiesey (1940a and b) showed 
that several ecospecies must be recognized in this polyploid complex On the 
other hand, from a limited amount of evidence these authors suggested the 
possibility that, to use the biosystematic term, only one eenospeeies was in¬ 
volved m the whole subsection Vulgar ea of Artemisia, 1 e, that at least a 
limited amount of interbreeding and gene exchange could still take place 
among its members. 

The morphological variation of the plants composing this complex is very 
great, making the delimitations of natural groups a difficult problem. The 
prominent characters of taxonomic use include size of parts such aa leaves and 
heads, shape of leaves, and quality and quantity of the pubescence Most 
of these are subject to environmental modification and must be interpreted 
with that m mind. Vegetative propagation by means of rhizomes is well de¬ 
veloped in most of the species, and notable variations may be perpetuated for 
long periods in this manner Under adverse climatic conditions, as in the far 
north and at alpine heights, it may be only the exceptional year m which these 
plants are able to propagate themselves sexually, although they are strongly 
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established in these localities (Hult6n, 1937, p. 327, Clausen, Keek, and 
Hiesey, 1940a, p. 336) Furthermore, Bingle characters, which some authors 
have utilized in the past to differentiate “species” in this group, have been 
found very undependable for this purpose It is only when a group of char¬ 
acters is found correlated to each other within a given territory that the 
existence of a natural systematic unit can be surmised Even then the sya- 
tematist must reconcile himself to having a residue of specimens that he must 
arbitrarily include or exclude from a given unit of lower order, because nat¬ 
ural crossings between such units produce recombinations that do not fit 
his key 

When historical precedent has entrenched a name in the botanical manuals, 
only a thorough revision of the group can properly appraise it For example, 
Thomas Nuttall in 1838 proposed four species in this group One, based on a 
specimen from near St Louis, with leaves lightly tomentose on the upper sur¬ 
face and densely tomentoae beneath, he named A ludowotana A second, based 
on specimens from the Wisconsin area, with leaves white-tomentose on both 
sides, he named A gnaphalodes These two species have been maintained in 
the majority of botanical works down to the present, yet this writer agrees 
with Asa Gray that there is no warrant for separating these variations even 
in a subspecific category The only characters that have been proposed for dis¬ 
tinguishing them prove to be completely scattered in distribution, with every 
indication of complete interbreeding between the forms 

This revision employs orthodox taxonomy rather than experimental tax¬ 
onomy (biosystematios), because the experimental evidence has been very 
incomplete Consequently, it has not been possible to determine the exaet 
genetic-ecologic boundaries of the various units, and thuB to apply more than 
superficially the concept of species set down by Clausen, Keck, and Hiesey 
(1939a) Consequently, most reliance has necessarily been placed upon com¬ 
parative morphology coupled with distribution, and all of the available 
cytological information has been used In order to recognize units as com¬ 
parable as possible with those determined by experiment, the geographic- 
eoologic principle has been followed m developing this species concept That 
is, an attempt has been made to find key morphological distinctions that mark 
groups limited by natural environmental barriers, whether these barnen 
be geographical or ecological From the kind and amount of intergradation 
Observed between the natural units thus set off, the systematic category of 
the units has been determined 

Under the biosystematic concept of species at least partial genetic barriers 
exist between species A difference in chromosome number is a genetic barrier 
to free intercrossing, and so it in itself may be taken as evidence that distinct 
species are involved, provided that morphological differences have had time 
to follow the genetic break. In the present group of species the differences in 
chromosome number coincide with major morphological breaks in each in¬ 
stance examined. 
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In the vulgaris complex the morphological breaks between species ere only 
moderately distinct This prompted Hall and Clements to keep all its mute in 
one species As compared with almost all the other species of the section Abro- 
tanum to which this group belongs, the specific differences m the subsection 
Vulgares are not morphologically large A gauge for species is set, however, 
by the chromosome data where they are known With these as a basis, the other 
species have been delimited as regional groups of comparable order, showing 
relatively little intergradation 

Regional groups that differ from each other m morphology and distribu¬ 
tion, but that intergrade completely where their ranges overlap, appear to 
lack genetic barriers Such units are treated as subspecies, and all of these are 
geographical Because of the extensive morphological variation in these plants, 
requiring broad subspecies, it is likely that the larger subspecies contain more 
than one ecotype. 

Morphological variants that from herbarium evidence do not appear to 
have either geographic-ecologic correlation or genetic barriers separating 
them are not named These often striking variants are the format of manv 
taxonomists, but such uncorrelated forms cannot be considered of phylo¬ 
genetic significance 

Cytological and Qenehcal Evtdonce The chromosome numbers of 37 plants 
from eight American systematic units, including seven species, have thus far 
been determined in addition to the European A vulgarts These chromosome 
numbers have been reported previously by Clausen, Keck, and Hiesey (1989b, 
1940a and b), but several additional collections are reported m this paper for 
the first time The enumeration of the collections that have been counted fol¬ 
lows the citation of specimens of the unit concerned 

The European A vulgarts is a diploid species, with n = 8 chromosomes In 
contrast, all the American forms of the Vulgarts that have thus far been in¬ 
vestigated follow a 9 series of chromosome numbers This cytological difference 
alone isauffiaient to keep all the American forms out of the Old World vulgarts 
Artemmo Carruthu and A Suksdorfit are diploid, with n =9, A. serrata, A 
longtfoha, and A ludovtciana sspp typica and tncompta are tetraploid, with 
n »■ 18, and A Vouglastana and A Ttlesti ssp unolaschcensts are hexaploid, 
with n - 27 Chromosomes of these forms are illustrated in figures 1-9. The 
two American diploid species thus far known, A Carruthu and A. Suksdorfit, 
have larger chromosomes than any of the other forms including the diploid 
A vulgaris, with the chromosomes of A Suksdorfit the largest of all 

The little breeding work that has been done with these plants has for the 
most part been reported (Clausen, Keck, and Hiesey, 1940a) This report 
covered settings of A. Douglastma from Santa Barbara, and of A. ludovu 
ciana typxca from Manitou, Colorado, and also two pentaploid hybrids that 
were obtained when these two races were crossed. An additional eras has 
been attempted between A ludovtaona typtca from Leevinlng, California, 
and A Suksdorfit from Trinidad, California, in the hope that A Dougiastana 
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figures 1*4) Heterotypic metaphases of meiotis in pollen mother cells and somatic meta- 
phases In roots fig 1 Artemma vul porut, Skfcne, Sweaen,8 n fig 2 A Carruthii f Springer, 
New Mexico, Bn * 18 fig 8 A Suksdorfli, White Horse, Washington, 9 n fig 4. A * serrate, 
BU fnul, Minnesota, Sn » 88, fig 5 A longifolia, Billings County, North Dakota, Bn m 88. 
Big & A Dovghutona, Medford, Oregon, Bn ■ 56 fig 7 A IvAoviciana typun, Maaitou, 
Colorado, 18 n + Itv, fig 8 A htfovioiana ineompte, Yosemlte Creek,California, 18 u fig 9 
A* Tilemi wuriasoX toenrtt, Unalaska, Aleutian Islands, 87,j Enlargement for all figures <w x 
2400 
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might be synthesized through amphidiploidy, but it did not have a fair chanoe, 
because the races tested differed too much in time of flowering The supposed 
amphidiploid origin of A. Douglanana is discussed in more detail on page 459 
The Subsection in Perspective The members of the vvlgans complex are 
widely distributed across the North American continent There are two 
diploid species of radically different appearance Along the Pacific shores of 
the United States from the Canadian boundary to northern California grows 
Artemma SuksdorfU, a stout, large-leaved herb in clumps often more than a 
meter high and half again as broad On the more and plains and plateaus from 
western Kansas and Colorado to Chihuahua is A Carruthn, a low gray dump 
with tiny fascicled leaves, in marked contrast with the preceding diploid 
Through the midlands of the continent there is a group of tetraploids per¬ 
plexing m their variation On the periphery it is relativdy simple to disjoin 
A serrate and A. longtfolta from the mass, the former in the upper Mississippi 
Valley, and the latter spreading somewhat westward from the praines and 
badlands of the Dakotas. The remainder goes through an impressive amount 
of variation across the western half of the United States and down the length 
of Mexico, sometimes in accord with the climatic zone occupied, and again m 
seeming contradiction to the environment From the lowlands and plains this 
distribution may be traced up through the timbered slopes to the alpine sum¬ 
mits, and from the regions of abundant rainfall out across the and desert 
ranges No lines of demarcation of even relative sharpness are at first apparent, 
for even the regional facies of the assemblage show rather frequent mtergra- 
dation As a consequence, this totraploid diversity is gathered under one spe¬ 
cific name, A ludovusmna The regional races of individual caste within it 
are demarked as subspecies—seven m all Where the sampling has been dense, 
as in Colorado, the abundance of examples makes the broad gamut of variation 
appear but the more confusing, however, from this it becomes apparent that 
the number of specific barriers to interbreeding m this assemblage is stnetly 
limited—that the variation is mtra-, rather than mter-speeiflc In Mexico, on 
the other hand, additional sampling may well uncover regional subspecies too 
poorly discerned for recognition at present The potential variation is cer¬ 
tainly there The increased sampling available to us now has resulted in the 
recognition of the validity of sulcata and albula as subspecies of ludovusuma 
from the and Southwest, while the same abundance of material has failed to 
develop any substantial basis for separating gnaphalodes from ludovwiana, 
or Wrightit from Carruthn, all of these results running at variance with 
rather recent conclusions drawn from less matenal 
The two known hexaploids are A, Douglanana, from a Pacific Coast region 
between A SuksdorfU and A ludovusuma, respectively its diploid and tetra- 
ploid presumed progenitors, its individuals becoming the largest in all the 
complex; and A, Tilent, a coarse herb with two subspecies distributed from 
the Pacific Northwest to the Arctic Ocean and to the western shore of Hudson 
Bat, but obviously coming to our continent from Asia, for the trail is dear 
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both across Bering Strait and the Aleutians to Kamchatka, and westward to 
European Arctic Russia. Its near-relatives remained in the Old World. 

The chromosome numbers of A Mtchauxtana and A LtncUeycuia are not 
known as yet, and that information is desirable for the completion of the 
picture The alpine A Mtchauxtana is a quite well-marked entity with its 
small, much dissected and finely cut leaves, its large heads and low stature, 
and its near-restnction to the northern Rockies Artemisia Ltndleyana is a 
suffruteseent plant—a distinction from the usual herbaceous forma—with a 
distinctive subracemose inflorescence but somewhat variable leaves. Its dis¬ 
tribution is a natural one along the low elevation watercourses of the Columbia 
River system 

The least well-known member of the complex is A Prescottuma, an anoma¬ 
lous species of airy aspect due to its long filiform divided leaves, sparse raceme, 
and very slender branching stem The root is gone from the only specimen I 
have studied, but it might even hove been annual David Douglas collected it 
six score years ago on the Quick Sand River, near The Dalles, but it seems to 
have escaped recollection, and it appears to be uncertain today even as to 
along which stream Douglas found it. 

Other conclusions on the derivations of the various systematic units that 
can be gathered from the several lines of evidence available are presented in 
the discussion following the systematic treatment (pp 465-467) 

Methods, Materials, and Acknowledgments 

From the early stages of the investigation it was apparent that a study of 
this complex m any one herbarium would be very inadequate because of the 
great variability found in nature and the broad geographic distribution, and 
that it would be essential to bring together an abundance of herbarium mate¬ 
rial for comparison Consequently, the material from twehe herbaria was 
assembled for simultaneous comparison at our central laboratory at Stanford 
In the case of the more widely distributed collections, this made possible the 
comparison of all the material from one locality at one time On account of 
the variation within one habitat, this is a much safer method than comparing 
the materials in one herbarium at a time 

So many herbarium specimens have been studied that their citation in 
entirety becomes impractical Distribution maps therefore indicate wherever 
possible the approximate location of each collection, leaving for the citation 
lists only a limited number of collections These have been chosen because they 
are reasonably representative and widely distributed to herbaria, or because 
they mark the range or otherwise have special interest. Citation is more com¬ 
plete for those groups that are rare, or that were previously understood 
inadequately The complete documentation is to be found in those herbaria 
in which material was studied and annotated In so far as possible citation is 
by counties in a north to south and east to west geographical sequence, the 
county name is followed by a colon 



4S6 


CATJFOMKU ACADEMY OF 8CIWCF8 [PsoC'4rB&Bft 


The descriptions are cross-comparable and made as brief as permissible if 
they are to have a utilitarian value in a group marked by so great diversity 
The distribution and ecological data are gathered from the herbarium speci¬ 
mens and from some personal field knowledge of the group. 

During the taxonomic investigation collections were studied and annotated 
in the following herbaria The abbreviations are those employed in the cita¬ 
tion of specimens In those herbaria marked with an asterisk, only selected 
groups were examined * 

C—University of California, Berkeley 

CAS—California Academy of Sciences, San Francisco 

Cl—Carnegie Institution of Washington, Stanford University, Calif 

•Minn—University of Minnesota, Minneapolis. 

NT—New York Botanical Garden, New York. 

Ph—Academy of Natural Sciences of Philadelphia 
Po—Pomona College, Claremont, Calif, 

RM—Rocky Mountain Herbarium, University of Wyoming, Laramie 
8U—Dudley Herbarium, Stanford University, Calif. 

US—United States National Herbarium, Smithsonian Institution, Washington, D C 
*UW—University of Washington, Seattle, 

Veg—Vegetation Type Map Herbarium of U S Forest Service, University of California, 
Berkeley. 

To the curators of these herbaria grateful acknowledment is made for the 
privilege of study generously afforded and for other help given I am indebted 
to the late Sir Arthur W Hill, Director of the Royal Botanic Gardens at Kew, 
for the loan of a few types and pertinent specimens from that institution Par¬ 
ticular thanks are due my colleague, Dr Jens Clausen, for critical aid in 
making taxonomic and cytologic judgments To him also, together with my 
colleague, Dr W, M Hiesey, I am grateful for a critical reading of the 
manuscript 

Systematic Treatment 

The great diversity of this group of plants has been mentioned One of the 
most variable organs, which at the same time furnishes key characters of im¬ 
portance, is the leaf In figure 10 some of this variation is shown in order to 
enable the reader to visualize the type of leaf-cut which words often inade¬ 
quately describe One is not to assume that this illustration encompasses by 
any means the entire range of variation that is to be encountered m these 
systematic units, hut these drawings are intended to supplement the key 

Key to the Systematic Units 

A Divisions of lower leaves again iobed or eleft, 5-15 mm. wide, directed 
forward, green and essentially glabrous above Old World, eastern North 
America ^ , . , , . 1 A vulpari* 

AA. Divisions of lower leaves entire, or if lobed, the divisions lees than 5 nun. 
wide, spreading, or leaves themselves entire. 

B At least some of the leaves bipinnately parted with salient segments 

again toothed Northern Rooky Mfcs. . » ♦ < , A MiohawcHna 
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BB Leaves entire to bipin natifld with entire lobes. 

C leaves linear to linear-lanceolate, entire, or rarely divided into 
few usually caudate lobes, often caudate and revolute margined, 
the tomentum on the upper surface usually deciduous, 3-12 cm 
long, involucre 4-5 mm high North Dakota to central Wy 
oming 3 A l&nffifoha 

CC Leaves not as above, or if slender and entire the involucre shorter 
D Leaves finely and evenly serrate, strongly discolored, plant 
1-2 5 m tall, heads only 2 mm wide Upper Mississippi 
Valley 4 A serrata 

DD Leaves not finely and evenly serrate. 

£ Leaves fascicled, 1-3 cm long only, divided into di 
varicate linear filiform lobes 0 5-1 mm wide, panicle 
narrow, spike like, herbage mostly gray tomentose 
(leaves sometimes green on upper surface), the heads 
tomentuloso and ± shining Kansas and Arizona to 
northern Mexit o 5, A Carruthti 

EE Leaves not fascicled, or If fascicled their divisions more 
more than 2 mm wide or bright green 
F Involucre as high as or higher than wide (except in 
A ludovtctana candtcans, but in that the leaves not 
prominently discolored) 

G Principal leaves narrow, 1 cm or less wide 
exclusive of lobes when present, tomentose on 
both sides or green above, stems rarely more 
than 1 m tall 

H Herbaceous to base 6 A ludoviotana 

I Principal leaves entire ot merely 
lobed 

J Leaves 3-10 cm long, the mar 
gin not revolute 
K Panicle usually compact, 
elongated, not leafy, leaves 
not thin, usually white* 
tomentose on both sides, 
rarely bright green on np 
per surface, involucre 3-4 
mm high Ontario and Mis 
sissippi Valley to Washing 
ton and California 

6a A ludovtciana ssp typica 
KK Panicle open, leafy (some¬ 
times contracted), leaves 
thin, usually bright green 
above, white tomentose be 
neath, involucre 2 5-3 mm 
high Aricona to Chihua 
hua fib A . ludovieuina ssp sulcata 
JJ. Leaves mostly 1-2 em long, 
lanceolate, thieklsh, usually 
white-tomentose on both sides, 
the marg&n often narrowly rev 
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olnte, panicle open, the heads 
pendant m slender ± leafy ra 
cemea Southwestern V S and 
northern Mexico 

6c A ludov imana sep albula 
II Principal leaves ± parted or di 
\ided. 

L Involucre 4-6 nnn high,4-7 mm. 
wide, leaves white tomentose 
on both sides, plane Western 
Montana to northern tTtnh and 
California 6d A Xudovtcxana ssp candioan* 
LL Involucre 2 .*>-6 6 mm high, 2- 
3 5 mm wide, leaves usually 
green on upper surface (some 
times tomentose on both sides 
in incompta) 

M Panicle spike like or race 
mose, disk florets 16-45 
Montane , Montana to Utah 
and California 

6e A Ivdovwtana sap xnoompla 
MM Panicle broader, branch 
ing, leafy, disk florets 
6-18 

N Lower leaves 5-10 cm 
long, pinnutely or ter 
nately divided, the 
lobes entire, strongly 
discolored Southwest 
ern U 8 to southern 
Mexico 

6f A ludovtctana ssp mexicana 
NN Lower leaves 2-6 cm 
long, blpinnatcly dis 
sec ted, green and ± 
glandular, or mod 
erately tomentose on 
under surface 8 W 
Texas to S E Arizona 
and Durango 

6g A ludoviciana sap. rtdolen* 
HH Buffrutcseent with woody base, leaves 
narrow, entire to serrate dentate apically, 
rarely more deeply lobed, panicle Aar 
row, spike like or racemose Banks of 
Columbia Biver and tributaries 7 A Lfndteyana 
60 Principal leaves broader, 1-6 cm wide exclu 
sive of lobes when present, frequently entire, 
lobes if present few, Short, entire, discolored, 
steins frequently more than 1 m taH, 
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O Involucre terete or narrow ovoid, leas 
than 2 mm. wide, yellow green and akin* 
ing, ray>floreta 8-7, disk-florets 8-8, 
leaves green above, silvery tementose 
beneath. Immediate Pacific Ooast and 
Puget Sound region 8 A» Bukadorfii 

00, Involucre camponulato, 2*~3 nun. wide, ± 
tomentose, ray-florets 6-10, disk florets 
10-25, leaves less strikingly discolored 
Western Washington to northern Baja 
California 0 A VouffUmana 

FF Involucre wider than high 

P Stem branching at base, herbage very spar¬ 
ingly arachnoid pilose, somewhat more dense¬ 
ly so (but not tomentose) on under surface 
of leaves, leaves pinnatiild with 8-7 filiform 
divisions less than 1 mm wide, inflorescence 
racemose Columbia River 10 A PrcxcotUana 

PP Stem unbranched at base, leaves tomentose 
on under surface, strongly discolored, deeply 
incised, the divisions wider, inflorescence a 
spike like panicle 11 A Tilesxi 

Q Inflorescence overtopped by the leaves, 
involucre 4-5 mm high, 6-0 mm wide, 
heads 80-125 flowered Siberia to Hud 
son Bay 11a A TUeaxx asp typxca 

QQ Inflorescence well exceeding the leaves, 
involucre 3-5 mm high, 4-8 mm wide, 
heads 30-55 flowered Northern Japan, 

Kamchatka, Alaska to Pacific Northwest 

lib A TUesttssp unalaachcenata 

1 Artemisia vulgaris L, Sp PI 848,1753 

Figure. 1 and 10 

Type statement “Habitat in Europae cultis, rnderatis ” 

Stems 5 to IS dm tall, slender to moderately stout, herbaceous to base, 
commonly unbranched; lower leaves obovate to deltoid-ovate in outline, 
deeply incised into 3-7 lance-ovate to narrowly lanceolate principal divisions, 
which are for the most part again irregularly and sharply toothed or lobed, 
the lobes and teeth all directed forward, 5-12 cm long, often nearly aa wide, 
green and glabrous or nearly so above, densely white-tomentose beneath, the 
margin obscurely revolute, inflorescence an ample leafy panicle with ascend¬ 
ing branches crowded with subsessile heads, 8-15 cm broad; heads medium* 
sized, erect or nodding; involucre campanulate, 3-4 mm high, 2 5-8 5 mm 
wide, moderately tomentose, with 9-18 bracts; ray-florets 6-9, disk-florets 
13-20 

Common throughout Europe and eastward to Siberia; probably adventive 
m North America, but in places appearing indigenous, occurring irregularly 
from Newfoundland to Manitoba and Alabama 
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Material of this species was examined m only three herbaria In additioii 
to the localities cited by Hall and Clements (1923), collections should be 
reported from the states of New Hampshire, Vermont, Massachusetts, and 
North Carolina 

The chromosomes were counted in meiosis of plants grown from seed col¬ 
lected in Sk&ne, southern Sweden, and kindly sent by Dr Qote Tureason 

2 Artemisia Michauxiana Bess in Hook, PI Bor Amer 1 324,1833 

Figures 10 and 11 

Type statement “Rocky Mountains Douglas Columbia Douglas, %n Herb 
Ltndl ” The type is in the Bindley Herbarium, according to a note attached 
to a sheet m the Bentham Herbarium at Kew, which is said to correspond 
exactly with the type ( fide R A Rolfe) This Kew sheet has been labeled m 
Douglas’ hand, “In Assures of dry rocks near the Kettle Falls and sources of 
the Columbia 1826 ” A piece of this sheet was removed and sent to New York, 
where it has been labeled as part of the type The first collection cited doubt¬ 
less came from the Rocky Mountains of Canada, the second may have come 
from file state of Washington 

Artemisia discolor Douol ex Bess, Bull Soe Nat Mow 9 46, 1836 The type has been 
studied on loan from Kew It was collected “on rocky situations near Spokane and 
the Kettle Falls," by David Douglas It is a somewhat coarser plant than the typo 
of A Michauxiana, which came from a higher elevation, but the two can scarcely be 
separated morphologically Its inflorescence is considerably more open paniculate 
than that of Michauxiana, but this character proves to be variable and lacking in 
geographic significance in this region as is also the vesture of the herbage 
A graveolens Bros, Bull Ton* Club 24 296, 1897 Leaves greener than in the type of 
Michauxiana , but much dissected and to be classed here rather than in incompta 
Type locality Yogo Baldy, Little Belt Mta , Montana 
A subglabra A N*LS, Bull Torr Club 27*36, Jan 24, 1900 The same form as A 
graveolens Type locality! Btony banks of Yellowstone River, near Yancey's, Yellow¬ 
stone Park, “no. 6743 ” 

A tenuis Rtdb , Mem N Y Bot Card 1 431, Feb 18,3900 A slender, small headed form 
of graveolens, ie, the green form of the species Type locality Emigrant Gulch 
Park Co, Montana 

A vulgaris asp discolor Hall et Clem , Cana Inst Wash PubI 326 74,1923 

A* vulgaris var discolor Jbps., Man FI PI. Calif 1141,1025 

A, vulgaris asp Michauxiana St John, Bes. Stud St Coll Wash 1 106,1029. 

A, vulgaris asp. Michauxiana var. iypu>a St John, tout 

A, discolor var glandtthfera Hund , Rhodora 32 27, 1930 Leaves not tomentoao beneath 
but glandular Type locality eastern base of Steins Mts, Harney Co, Oregon 
A vulgaris var glanduUfera Pxox, Man Higher Pis Ore. 766, 1941 

Stems 2-4{~7) dm. tall, herbage white-tomentose throughout when young 
to nearly glabrous and green, leaves short and broad, rather crowded, com¬ 
monly bipumately divided with the secondary segments again toothed, the 
linear lobes widely spreading, acute, rarely elongated, even the uppermost 
leaves rarely entire, 2-5 cm long, typically bright green above and white- 
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Figure 11 Distribution of Arttmma Mickauxiana. 


tomentose beneath, the margin plane or narrowly revolute, inflorescence a 
slender racemose or Bpike-like panicle, occasionally more open, not leafy, 
heads large, nodding at least at first; involucre hemispheric, 8.5-4 mm high, 
(25-)3 5-5 mm wide, glabrous or sparingly tomentose, with 8-16 bracts, 
ray-florets 9-12, disk-florets 15-35. 
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Rocky Mountains of northern Alberta and British Columbia, southward 
through the mountains to northern Wyoming, northern Idaho, and central 
Washington, local in Steins Mountains, Oregon, and m Washoe County, 
Nevada Occurring at elevations of 500 to 2750 meters, and flowering from 
July to August 

Alberta Moberly’s on Athaboska, Schaffer 1619, Cataract Creek, Brawn 1471, Foboctan 
Pom, Lake Louise, Vermilion Mt , High wood River District, Brinkman $669 British 
Columbia Mt Atlin, Lake Atlm region. Siearth 177, Telegraph Creek, Walker 1908 Can 
boo Mt Selwyn, Baup and Abbe $946 Kootenay Mt Whaleback, Yoho Park, Hike $84, 
Mt Wapta, Kicking Horse River, Carbonate Draw, Selkirk Mts, Shaw $86, Coldstream, 
Revelstoke Yale Praser Valley, Lake House, Skagit River, Macoun 76997 New West 
minster Yale, Chilliwack Valley Montana Glacier Midvale, Vmbach 976, Many Glacier 
Flathead Avalanche Lake; Columbia Falls, Williams 709 , Mission Creek Lincoln To 
bacco Mts Judith Basm Yogo Baldy, Aug 24, 1806, 7000 ft, J H Flodman 881 (NY, 
type of A graveolens ), Long Baldy, Little Belt Mts , Aug 19, 1896, 7-8000 ft, Flodman 
881 (US, labeled isotype of A graveolens) Deor Lodge Ryans Lake, Mt Haggin Galla¬ 
tin Mt Bridger Park Emigrant Gulch, 6500 ft, Eydbtrg and Besscy 6901 (NY, type 
of A tenuis, isotype, US) , Electric Peak Wyoming Sheridan Little Tongue River Can 
yon, Williams 898$ Johnson headwaters of Clear Creek and Crasy Woman River (NY) 
Big Horn Doyle Creek, Oooddmg $86 Park Meetcetse Creek, Griffiths Yellowstone Park 
Yellowstone River near Junction Butte, Nelson 5743 (RM, type of A subglabra, isotype, 
NY) Teton Leigh Lake, Williams 994 Utah Summit Blacks Fork, Uinta Mts , Upper 
Henry’s Fork Basin, Maguvre el al 14419, 14686 Idaho Idaho mouth of Salmon River, 
Eastwood 18887 Washington Okanogan Oroville, Mt Chapaca, Elmer 689, Tonasket, 
Hidden Lakes, Angels Pass, Thompson 7038 Whatcom Newhalem, Muenscher 9919 
Chelan Nigger Croak, Three Brothers Yakima Mt Adams, Suksdorf (C) Oregon 
Harney Steins Mts, Custck 1991, alpine rivulet near eastern base of Steins Mts, beyond 
Alvord, Henderson 8489 (CAS, Isotype of A discolor var glandultfera) Nevada Washoe 
head of Galena Creek, 8500 ft, Heller 10999 

The exact southern limits of this species are difficult to determine on mor¬ 
phological criteria alone Plants from the alpine zone in parts of Nevada, as 
in the Ruby, White, and Charleston mountains, which appear very similar to 
the temm form of Mtchauxtana, are referred m this paper to A ludovtctana 
ssp mcompta. This is because intergrades seem to connect these forms with 
very narrow, dark green leaf-segments with forms having the more usual type 
of tncompto leaf, and these itfwftowsiawa-like forms are fairJy well isolated 
from the other members of Mtchauxutm Their disposition ivould be more 
satisfactory made if cytological data were available 

8 Artemisia longifolia Nutt, Gen 2 142,1816 

Figures 5,10, and 12 

Type statement “In rocky situations, on the banks of the Missouri, from 
the confluence of White River to the Mountains f” A single leaf preserved 
at the Philadelphia Academy, labeled “Artemisia longifolia Missouri” in 
Nuttall’s hand, is doubtless from the type. 
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A . Ittihvioiana var tategrifolia A Nxlb , First Rep FI Wyo 188, 1886 Bawd upon 4. 
intapri/oit# of Purah, FI Amer Sept 8.620, 1814. Not A mtegnfoUa L., 1863. 
Purah attempted to identify a apemmen collected on bluffs of the Missouri River, 
October 1, 1604, by Lewis, no 63, with the Linnaoan species Lewis’ specimen at 
the Philadelphia Academy has been examined. 

A natronsnsu A Nkls , Bull. Tonr Club 26 460, 1890 A wide leaved form of the species. 
"Typo no is 568, Willow Creek [Wyoming], July 20, 1894, distributed as a variety 
of A lndoviciana * 

A faloata Rtdb , N Amer FI 34 271,1916 The form with salient linear lobes on the very 
narrow leaves, but in all other respects typical Found on the southeastern border 
of the range of this species, the type locality is Fort Pierre, South Dakota 



A vulgaris ssp. longifolta Hall et Clkm , Cam Inst Wash Publ 826 76, 1923 
A vulgaris var longifolia Pjgck, Man Higher PI Ore 767, 1941 

8term) 2-8 dm tall, usually rather stout, erect, herbaceous down to the 
woody caudex, white-tomentose, leaves linear or linear-lanceolate, merely 
acuminate or, more often, caudate-attenuate, usually entire, sometimes with 
a few slender teeth or lobes, occasionally the lobes caudate-elongated, 3-12 
cm, long, 2-6 (-6) mm wide, those of the inflorescence very narrow and short, 
all loosely floccoae and usually becoming glabrate or green above, densely 
tomentose beneath, often strongly revolute, inflorescence a strict short panicle, 
sometimes elongated or rather open, heads mostly erect and peduncled; in¬ 
volucre campanulate or db turbinate, 4-5 mm. high, 3-4 mm wide, tomentu- 
lose to densely tomentose, with 9-17 bracts, ray-florets 8-10} disk-florets8-26 
n = 18 
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Prunes and badlands from Saskatchewan and Alberta to central North 
and South Dakota, eastern Montana, and southern Wyoming, often in heavy 
alkaline clays Flowering from July to September 

Saskatchewan 1858, Bourgcau. Alberta W, of Laeombe, Moss, Koaedale, Moodte 
1097 . North Dakota McLean, Morton, McKenzie, Stark, BiJhnga, and Golden Valley 
counties South Dakota. Evarts, Missouri River, Grand River Stanley * Fort Pierre, Sept 
89, 1897, Onfflths 767 (US, type of A faloata, lsqtype, US, phototypes, C, NY, US) 
Waahabaugh Pine Ridge Reservation Washington Sheep Mt Harding Glaring Fork, 
Short Pine Hills Lawrenco (!) Crow Buttes Pennington Big Bad Lands, Osterhout 
76M9. Montana. Milk River Dawson* Colgate, Sandberg et al 1011, Glendive Toole 
Shelby, Jones* (Po) Wyoming Natrona Willow Creek, Nelson SOS (RM, type of A 
natronensis , isotype, Minn) Johnson Lake DeSmet, Nelson 8546 Carbon Como Bidge 
near Medicine Bow, Osterhout €£90 Converse Badlands, T 38, B 68 Fremont Muskrat 
Creek, Ooodding 617 Sweetwater Table Rook, Point of Bocks, Nelson 8148 

Chromosome counts were made in root-tips of four plants from Billings 
County, North Dakota. The livuig plants were supplied us through the kind¬ 
ness of Mr E C Moran 

4 Artemisia serrata Nutt, Gen 2 142,1818 

Figures 4,10, and 18 

Type statement “Near the Prairie du Chien, on the banks of the Mississippi, 
also on the banks of the Missouri, in open alluvial soils ” Upper Louisiana, 
NuttaU (Ph, type) 

Artemisia ludovwiana var serrata Toaa. et Gray, F1 N Amer S 480,1843 
A vulgaris sap serrata Hall et Olbm , Cam Inst Wash Publ 326 79, 1928 

Stems 10-25 dm tall, virgate, herbaceous, leaves lanceolate to linear- 
lanceolate, acuminate, sharply and rather finely serrate from apex well down 
toward base (rarely subentire), 8-12(-15) cm long, 12-20 mm wide, those 
of the inflorescence prominent but gradually reduced in size, all dark green 
and glabrous above, white-tomentope beneath, inflorescence a leafy panicle 
5-15 cm broad, heads small, mostly erect, rather crowded, involucre cam- 
panulate, 2 3-3 mm high, ca 2 mm wide, slightly floecose, with 8-12 bracts, 
ray-florets 8-11; disk-florets 3-46 n = 18 

Upper Mississippi Valley, Minnesota to Illinois and Iowa, introduced m 
New York Flowering from July to September 

Illinois Winnebago, Jo Daviess, Rock Island, and Henderson counties Wisconsin 
Done Wihbe (US) Minnesota Chisago Taylors Falls, B C Taylor Isanti Sandberg 
(C) Mille Lacs Milaca, ShcJdos 8678 Steams Grand Lake, Rockville, Campbell Henne 
pin Fort SneUing, Minnesota Biver near mouth of Nine Mile Creek. Wabasha Lake City 
Winona, Wiseoy, Botstnger, Winona. Houston Jefferson, Iowa. Fayette Finie 40€ 
Poweshiek* GrinHel) Jasper: Baxter (US) 

Chromosome counts were made m root-tips of two plants from St Paul, 
Minnesota. These plants were supplied through the kindness of Dr C, O, 
Bosendehl. 
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5 Artemisia Oarrnthii Wood ex Carrath, 

Trans Kans Acad Sci 5 51,1577. 

Figures 2,10, and 13 

Type locality Kansas Type not seen 

AtUmxHa Wnghtu Gray, Proc Amer Acad 19 48, 1888 The type collection, W right 
187Bt mode at Santa Rita del Cobre, Grant Go, New Mexico, is scarcely morph ologi 
cally distinguishable from material from the type region of Curruthii The leaven 
are greener and glabrate on the upper surface in WrtghUi, tomentose in Carruthn % 
but this feature does not appear in this case to distinguish ecotypes or geographical 
subspecies. While the Wnghtii form does not occur to the eastward, It grows together 
with the typical form at many localities in New Mexico The very broad range of 
overlapping of the two forms largely obscures any difference in ecological preference 
that may exist between them, although the incipient stages of ecotype formation 
may be involved, 

A hanttana Bkmt in Britt and Brown, Ill FI 3 466,1898 A form identical with Carruthu 
Type locality Lane County, Kansas 

A ooloradentia Ostorh , Bull Toit Club 27 500, 1900 Leaf segments unusually wide, 
otherwise indistinguishable In the type, from Bale Creek, Larimer Co 4 , Colorado, 
the segments are less than 1 min wider than those of Carrvthh from Kansas, but 
other collections from the same county are broader and intergrade toward the Brit 
torn* form of A htdovictana typxoa 

A Bnkerx Greene, PJ Baker 3 31, 1901 Allied to the Wnghtn form in that the leaves 
are green on the upper surface, but these are atyplcally scattered and wide, giving 
some suggestion of an extremely narrow leaved form of A ludovteiema tnextoana 
This does not appear to warrant separation from the more usual forms of Cafruthti , 
however, for plants of this appearance are found in the western portion of the range 
of the species in scattered stations between which more typical forms are found In 
other words, the variant is of spasmodic occurrence and by no means of uniform 
appearance The inflorescence is usually open paniculate Type locality canyon of 
the Gunnison River, near Cimmaron, Colorado 

A PnngUx GreenM , Proc Amer Acad, 40 50, 1904 Beads larger than usual, containing 
twice the average number of florets for the species as a whole m the type collection 
<oa 18 involucre! bracts, 14*18 ray florets, 80*34 disk florets), but subject to con 
siderable variation in the region from which the type came Not readily separable by 
any character from Carruthii, Type locality plains near the city of Chihuahua 
A Wrxghtix oaloradenti* A Nels 4 in Coult, and Nels, Man Rocky Mt 568,1909 
A maanoana Bakeri A New,, ibid, 669 

A vulgar* ssp Wrightk Hall et Cwm , Cam Inst Wash PubI 320 80,1923, 

A vulgaris var Wrightxi Palmer et Sttyxxu , Ann Mo Bot Gard. 22.077,1985, Rhodora 
40 134,1938 

A wlgart* CarruthHT.C Gatos,T rans Kansas Acad Sci 42 138,1940 
A Carrvtkii var 4 ITrighm Bun, Jour Wash Acad, Sci 80,472,1940 

Stems JM> dm tall, herbage white-tomentose throughout or the upper sur¬ 
face of the leaves green; leaves divided into divaricate lineir-filiform lobes, 
these sometimes again toothed, 1-8 cm, long, those of sterile shoots and of the 
inflorescence often entire, reduced, the margin closely revdute; inflorescence 
a leafy narrow spike-like panicle, 1-3 cm. wide, occasionally rather expanded; 
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Figure'IB Distribution of A Carruthv 


heads small, nodding when young, involucre campanulate, 3-3 5 mm. high, 
1 6-3 mm wide, tomentulose, often shining, with 8-14 bracts; ray-florets 
6-14,disk-florets8-20 n-9 

Western Kansas and northern Texas to central Utah, Ancona, and northern 
Chihuahua, at derations from 800 to 3000 m Adventive m Rhode Island, 
Indiana, Missouri, and eastern Kansas. Flowering from late July through 
September. 
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Kansas. Books Roekport Laos* plaint, Aug 10,1805, Eiteheock SOS (NT, type of A 
kaneana; IsotypM, BM, US)* Greeley: Tribune. Kearney Bttchcoolc. Hamilton Syraeuee, 
Rose and Fitch 17010 Clark White Meade Meade Seward Liberal Texas Potter Ama¬ 
rillo, Bailey 1SS Randall * Paloduro Canyon Colorado Larimer 4 Dale Creek, Sept. 7,1800, 
Oeterhovt 0010 (RM, type of A . oolorade%*%*, isotypes, NT, Po, BM) Ragle Bed Cliff 
Park Como Douglas Pine Grove £1 Paso Palmer Lake, Colorado Springs Teller 
Florissant Fremont Canon City, Wet Mountain Talley Saguache Marshall Pass, 10,000 
ft, Baker 879, San Luis Talley Montrose Bedrock. Gunnison Black Canyon, Baker €98 
(C, NT, Po, RM, SU, ITS, topotypes of A Balceri ), Ouray 5 mi. N of Ouray San Miguel 
Norwood Hill Huerfano Cuciharas Valley Costilla La Teta Pass Mineral Wagon Wheel 
Gap Hinsdale Lake City Archuleta Piedra La Plata W of Hesperus New Mexico 
U nion Folsom Colfax* Uts Park. Rio Arriba Duleo San Juan Tunitcha Mts, Standley 
7$8S Quay: Nara Visa, Llano Estaeado. San Miguel, Las Vegas Santa Fe Canoneito 
Sandoval: Jemes Springs. Taleneia Grants Lincoln Rrndoso Dona Ana Organ Mts 
Socorro Negrito Ranger Station. Catron Patterson Grant Santa Rita del Cobre, Wright 
1879 (Gray Herb, type of A WnghtU, isotype, NT, phototypes, C, NT), N of Cliff 
Hidalgo: Cloverdale, Meant* 460 Utah Sevier Mt Marvin, Rydberg and Carlton 7607 
Piute. Circle Valley Garfield Panguitch Lake San Juan Montexuma Canyon, £ of 
Montieallo, Rydberg and Garrett 9087, Elk Mts , Bluff Arizona. Apache Carrizo Mts., 
Btandley 7610, Greer Navajo Oraibi, Voth 7€ Coconino* Grand Canyon, Mt Humphreys, 
7 mi £ of Flagstaff, Bellemont, Jone* 4074, Williams. Mohave Hualpai Mts, Kearney 
and Feeble* 18787 Yavapai Prescott Gila* Black River Bridge Greenlee Metcalf Gra¬ 
ham Mt Graham Cochise Chiricahua Mine, Blunter 1794 Chihuahua. Lake Santa Maria, 
plains near Chihuahua, Pringle €86 (Gray Herb, type of A Pringle t, uotypes, Ph, SU, 
US), Santa Eulalia Plains, Wilkweon. Chihuahua or Ooahuila Ohareo de Grade, Oct 
1858, Thurber 791. Sonora San Luis Mts, Meant* 8461, Badehuachi, Lloyd 404 

Chromosome counts were mode in root-tips of three plants grown from seed 
from Springer, Colfax County, New Mexico, and kindly supplied by Mrs 
Gladys Nisbet 

In Colorado, on the one hand, occasional collections appear to be inter¬ 
mediate with the Brxttonxx form of A ludoviciana typxca, while in New 
Mexico, on the other, certain collections are found that are intermediate with 
A ludovictana mexxcana More chromosome counts will help clarify this 
situation and show whether, as is now suspected, all forms of ludovxcxana are 
tetraploid, and of Carruthix diploid 

6 Artemisia ludoviciana Nutt ,Gen 2 143,1818 

6a Artemisia ludoviciana Nutt sap* typloa Keck, Cam Inst 
Wash Publ 520.880,1940 

Figure. 7,10, and 14 

Type statement • “Oil the banks of the Missuippi, near St Loom; also on 
the alluvial plains of the Missouri.” A specimen at Philadelphia from St 
Lome, collected and starred by Nuttall, is the type It consists of only four 
leaves, lightly tomentoae above and densely tomentoee beneath Another 
Nuttall specimen at Philadelphia, labeled by Nuttall “Artemisia Ludoviciana. 
Platte plains,” is not starred, but is a large branch m flower with all leaves 
entire and tomentose on both sides. 
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ArteaMa ludovtoiana Nutt , loo cit 

A gnaphalodee Nutt , ibid Type statement “On dry savannahs About Green Bay, Lake 
Michigan, and on the banks of Fox river, and the Missouri 11 A starred specimen at 
the Philadelphia Academy, collected by Nuttall at St Louis, was considered by Hall 
and Clements to be the type, but its location is inconsistent with the type statement. 
It consists merely of the top of a flowering stem, in which the leaves are white 
tomentose on both sides Bee discussion of this synonym on p 423 
A Purshiana B»B8 in Hook., FI Bor Amor 1 323,1833 Type locality “On the plains of 
the Saskatchewan Dr Rtchar<l«on Drummond ” See the following 



Figure 14 Distribution of A ludovidana ssp typxca 


A Purshiana a lat%folia Bros, tbtd Specimen at Kew (Herb Hooker), which has been 
studied, taken in the Boeky Mts by Drummond, is doubtless of the type collection. 
By his var lattfolia, Besser meant the typical form of Purshiana (os both species 
and variety seem to rest on the same type) as contrasted with bis var 0 angustifoUa, 
also described here and based on a plant from “Bed Biver. Douglas, m Herb Ztodl ” 
which is said to have lanceolate leaves 1% inches long and 3 lines wide From this 
description it appears probable that this variety, too, is referable here 
A* htdomousna var gn-apbalodv* Toaa. et Gray, FI N Amer 2 420,1843. 

A* ludovidana var UxtifoUa Toaa, et Guay, \bid* 

A vulgaris var gnaphalodes O Ktjntce, Rev 1 300,1891 
A vulgaris var ludovidana O Kinmn, (buL 

A rhisomata A Not*, Bull Torr Club 27 34, 1900 A narrow leaved form Typo locality 
Sweetwater Elver, Wyoming 
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A rhitomata var pdb-ulans A Nslb,, <bid. A smalt farm of the preoeding. Type locality* 
Bed Desert, near Oreston, Wyoming. 

A divcrsifolia Btds # Bull. Torr. Club 28 20,1001. A form with the principal leaves merely 
pmnately deft, but the few lobes very narrow and acuminate. It eiefcely resembles 
forms of asp. candtcans from the general region of northern Idaho, and should per* 
haps bo interpreted as a transitional form. Type locality: Priest River, Idaho 
A tUvicola Osteeh., Bull Torr Club 28.645,1801 A form with lanceolate, nearly entire, 
strongly discolored leaves and large heads Type locality. MacIntyre Creek, Larimer 
Co, Colorado 

A Bnttonh Rydb , Ball Torr Club 32 120, 1005 Leaves short, with 8 to 5 short rather 
divergent lobes, heavily tomentose on both sides Type locality: Golden, Colorado 
A pudioa Rydb , ib\d 130 Inflorescence loosely branched, the large heads nodding, leaves 
rather thin and elongated A spasmodic variant from widely scattered stations in the 
Colorado Bookies Perhaps usually a shade modification. Type locality: Gunnison. 

A pabular** Rydb , op vti 33 167,1906 

A gnaphalode* divtrsifolta A Nels In Coult and Nels , Man Becky Mt 569,1909 
A meaeuxma silvxoola A NKLS,4btd. 

A BerrioUi Rydb , Bull Torr Club 37 455, 1910 A large leaved form from Edmonton, 
Alberta 

A eunsata Rydb , N Amer PI 34 269,1916 Leaves cuneate obovate, with a few salient 
teeth around the wide apex Type locality Idaho Springs, Colorado. 

A argophylla Rydb , ibid 274. A robust form with exceptionally large heads The type, 
from Longs Peak, Colorado, is well east of the range of ssp. candtcans, which form 
it resembles. • 

A vulgaris ssp ludovtciana Hall et Clem, Carn Inst Wash. Pub! 326 76,1923. 

A vulgar** ssp gnaphalodc* Hall et Clem , tbtd 77 
A ludoviwana var pabulum Peek , Rbodora 47 248,1945 
A ludoviciana var Brtttemit Fern , ibid 
A ludovietana var evneata Perm , ibid 

Stems 3-10 dm tall, slender to moderately stout, herbaceous to base, leaves 
many, linear to lanceolate, oblanccojate or elliptic, sometimes cuneate, entire or 
few-toothed or dobed especially apically, the lobes regularly entire, 3-10 cm. 
long, permanently and densely white-tomentose on both sides or loosely floc- 
cose to green and glabrate above, plane, inflorescence an elongated usually 
compact panicle, 1 5-5 cm broad, heads medium-sixed, erect or nodding, often 
m glomerules, involucre ovoid to campanulate, 3-4 mm. high, 2-3 mm wide, 
usually densely tomentose, occasionally glabrate, with 7-13 bracts, ray-florets 
5-12, disk-florets 6-21 n = 18 

Lowlands and mountains up to middle elevations (2200 m, or occasionally 
up to 2900 m ui the Colorado Rockies) from Ontario to Alberta, Washington, 
('ahforma, New Mexico, and Arkansas, sporadically introduced from Indiana 
to Virginia, New England, and Quebec Flowering from July through Sep¬ 
tember 

Ontamo. Thunder Bay near Port William. Saskatchewan. Awiniboia, Indian Head, 
Maeoun 10984 , Ribstone Creek; Moose Jaw, Johnsan 969. f province, plains of the Saskatche¬ 
wan, Dnmmond (Kew, type(t) of A Punhiaua var. latifolia). Aunu&A* Stettler District, 
Donalda to Bashaw, Peace River; Grand Prairie, Edmonton, Macau* and Mcfriat 78888 
(NT, type of A Bcrrbotn ), Boeedale, Moodtc 1188, Banff; Lethbridge, Batman Columbia. 
Kootenay Beavermouth, Shaw 1X88; Natural Bridge, Pike, Indiana Marshall, Fulton, 
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Newton, and Sullivan counties Illinois Dupage, Ogle, and Bock Island counties Wiscon¬ 
sin La Crosse, Sauk, Dane, and Bock counties Minnesota St Louis, Norman, Traverse, 
Winona, Pope, and Hennepin counties, Iowa Emmet, Fayette, Linn, Benton, Poweschiek, 
Boone, and Decatur counties Missouri Clark Mead Jackson Sibley Arkansas Craig 
head S of Jonesboro, Demaree 7179 North Dakota Cuss, Hanson, Stutsman, Benson, 
Burleigh, McLean, and Golden Valley counties South Dakota Grant, Spink, Kingsbury, 
Harding, Butte, Meade, Lawrence, Custer, and Fall River counties Nsbraska Douglas, 
Case, Lancaster, Kearney, Brown, and Cherry counties Kansas Riley, Saline, McPherson, 
Sedgwick, and Pratt counties Oklahoma Woods, Cimmaron, Kingfisher, and Harmon 
counties. Texas Wood M ever chon 3961 Montana Richland, Glacier, (Glacier National 
Park), Flathead, Sanders, Lewis and dark, Vellowstone, Cascade, Carbon, Sweet grass, 
Park, Gallatin, Jefferson, Deer Lodge, Silver Bow, Ravalli, and Beaverhead counties. 
Wyoming Crook, Albany, Sheridan, Johnson, Natrona, Park (Vellowstone National Park), 
Teton, Lincoln, Carbon, Sweetwater, and Uinta counties Colorado Sedwiek Julesburg. 
Weld, New Windsor Larimer McIntyre Creek, Aug 24, 1300, Oeterhout 8848 (NT, type 
of A silvitiQla , isotypes, C, BM, US), Meadows Inn, Longs Peak, Aug 14,1907, Clemente 
(NT, type of A argyrophylla), Boulder Foot of Flagstaff Mt, Ewan mi PI Xxrtc Gray 
897 Routt' S of Steamboat Springs. Jefferson Golden, Oct 8,1882, N L» Britton (NT, 
type of A Brittonii) Grande: Hot Sulphur Springs Clear Creek Idaho Springs, Sheer 
4617 (NT, type of A ouneata) Bio Blanco Buford Garfield Glenwood Springs, Eggle¬ 
ston 14988 Otero La Junta. Fremont Canon City, Brmdegee 501 Huerfano Cueharas 
Valley Alamosa Alamosa GunniBon, Gunnison, Baker 578 (NT, type of A pudica, 
isotypes, C, CAS, Po, BM, US) Mineral Pagosa Peak, Baker 634 San Miquel Norwood 
Hill Montezuma: Mesa Verde National Park New Mexico, Colfax Baton Rio Arriba: 
Brasos Canyon, Dulce. San Juan Tumtcha Mt*. San Miguel Las Vegas Sandoval Sandia 
Mts, Elite 186 Grant mts near Condos Camp, Wright 1875 Utah Rich Bear Lake, 
Hammond 3879 Box Elder Corinne Weber Ogden Canyon Salt Lake Parleys Park 
Piute Marysvale, Jones 6846 San Juan Dry Wash, Aba jo Mta, Eyberg and Garrett 
9616. Iron Parowan Arizona Cocomno* Grand Canyon, Eggleston 15666 Idaho Bonner 
Slough beach, forest between Priest Lake and East Fork, 630 m, MacDougal 190 (NT, 
type of A diversifoha, Clarks Fork Valley near Horse Plains, Letberg 1688 Kootenai. 
Coeur d’Alene, Leiberg 1658 Lemhi Gilmore Fremont Henry’s Lake, Nelson 6796 
Bannock Lava. Bingham* Blackfoot Blaine 4 Ketehum. Twin Falls Shoshone Falls, 
Nelson and Maebtide 1386 Gem Sweet, Macbride 1686 Nevada Elko, Eureka, Lander, 
Humboldt, White Pine, Nye, Pershing, Churchill, Washoe, Ormsby, Storey, and Lyon 
counties. Washington Pend Oreille Kolispell Lake Chelan Lake Chelan Klickitat: 
Columbia Biver, Sukedarf 1610 Orbgon Wallowa, Union, Baker, Grant, Deschutes, Crook, 
Malheur, Harney, Lake, and Klamath counties California Modoc, Nevada, Mono, Inyo, 
San Bernardino, and Riverside counties. 

Chromosome counts were made both in root-tips and in meiosis of one plant 
from Maarten and of two plants from Bngelmann Canyon, all from El Paso 
County, Colorado, and in root-tips only of one plant from Leevmmg, Mono 
County, California, and of two plants from Upper Fern Valley, San Jacinto 
Mts*, Riverside County, California. 

An additional very interesting tefcraploid, whose chromosomes were counted 
m root-tips, is now referred here It was collected m Poopenaut Valley, Tu¬ 
olumne Biver, Tosemite National Park, at 1065 m elevation, Nobs 1 (Cl, 
BM) This plant, from the midst of the area occupied by the hexaploid A 
Douglamm , near the western base of the central Sierra Neyada, was pre¬ 
sumed to be a peculiar form of that species when first studied It had dis- 



444 


CALIFORNIA ACADEMY OF SCIENCES 


[Psoc 4m Spa. 


colored leaves like Dauglastana, but these were extremely narrow, those an 
the tipper half of the stem were several centimeters long bat less than 5 mm 
wide The lower leaves were oblanceolate and wider (up to 20 nun including 
lobes), with rather short forward-projecting lobes in the outer half, precluding 
the possibility that this could be a form of A ludovtctana asp xncompta earned 
down from higher elevations This plant is best explained as a relict of ludo¬ 
vtctana ssp typtca stranded on the western flank of the Sierra Nevada after 
most of its fellows had been replaced by the younger species, Dougtastam 
A similar plant from west of Dunlap, Fresno County, Keck 1861 (Cl, SU)« 
may be the same This suggests that ludovtctana asp typtca epee skirted the 
southern end of the Sierra Nevada m a more continuous distribution 

This is probably the most variable systematic unit in the whole complex, 
as the long synonymy tends to show Extremes can be pointed out that appear 
very unlike, but intermediates link all together This subspecies intergrades 
not uncommonly with ssp candtcans to the northwest, with ssp tncompta to 
the west, and with sspp. albula and mexteana to the southwest It does not 
overlap the ranges of sspp sulcata and redolent Apparently to a much lesser 
extent it mtergrades with A serrata, longtfolta, and Carruthw 

In the high Bocky Mountains of northern Colorado there is a form that 
seems to intergrade with the form of A Carruthtt known as A eoloradenm 
Osterh Because it seems impossible to decide from herbarium material whether 
this is best assigned to A Carruthtt as a subspecies, or to A ludovtctana as a 
subspecies, the question is left open Perhaps cytological studies will be ulti¬ 
mately decisive, but we have no living material of it The following specimens 
are of this intergradmg form, all with small deeply divided leaves, the divisions 
varying from linear to lanceolate Colorado Weld Windsor, Osterhout 5041 
(RM) Larimer Pole Hill, Osterhout 2325 (RM), Cherokee Park, Nelson 
10017 (C, RM), Estes Park, Thompson Canyon, Johnston 678b (US) 
Boulder Boulder, Hanson C26 (US) Denver Denver, Jones sole (Po) 
Clear Creek Empire, Tweedy 5840 (NT, RM); Georgetown, Shear 4814 
(RM) j above Silver Dale near Georgetown, July 10,1878, Jones (Po) 

6b Artemisia ludovieixna Nutt, ssp auloata (Rydb) Keck comb. nov. 

Figures 10 sad IS 

Type locality Casas Grandes, Chihuahua, 

ArtcmutUi rutoata Bydb., N Amer FI 84 870,1910. 

Stems 3-12 dm tall, smooth or tomentoae, sometimes rather prominently 
sulfate, leaves lanceolate, sharply aente, the lower tooth apically with short 
salient lobes, the upper usually entire, reduced in the inflorescence, commonly 
thin and rather flaccid, mostly 3-10 cm. long and less than 1 cm. wide (exclu¬ 
sive of lobes), usually bngbt green above, densely white-tomentoee beneath, 
sometimes ± tomentose above, plane; inflorescence a leafy spreading panide 
or sometimes reduced and contracted, beads usually distributed in individual 
nearly naked racemes and pendant, involucre campanulate,. 2 8-8 mm high, 
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Figure IS. bistributum of A Movietone wpp. sulcata, albnla, meefcana, and redolene. 


'2-3 mm wide, usually white-tomentose, sometimes quite glabrate (in Chihua¬ 
hua, as in the type), With 10-16 bracts; ray-florets 6-16, disk-floretB 7-19 
High plateaus and mountains from central Amona to southeru Chihuahua, 
at elevations from 1600 to 2700 to. Flowering from August to October. 

AstaoHA. Gila. Upper Teuto Creek, Bameon and Kearney 8368. OnktB Mt, Graham, 
P000 ft,, Kearney and Peebles 0374 Fmal Oracle Harieopa. Sierra Eetrella, Peebles and 
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Kearney 7754. Ooddaet between Portal «nd Peredlie; Barfoot Park, Warner 1389, War¬ 
ren; Mate bite.; Bisbee, Haaebaea Mt*., Miller Canyon, Jones 55073, Baauey Canyon, 
Shrove £033. Puna Santa Catalina Mte., Marehall Gulch, Shrive 3393, Ft. Lowell, 
Thornher SO, toward eep mexieana, Baboqalvari Canyon; Bineon Mte, Spud Baneb, Warner 
3394. Santa Cruet Santa Bita Mte , Kearney and Peebles 10339} Patagonia Mte Somhu. 
Cajon Bonito Creek, near ite bead, Mearne 3474, On n a n oa, Donnelly 44, ho Meea Colorado, 
Gentry 539 Chihuahua. Oneas Grandee, August 80,1800, Townsend and Barber 437 (MY, 
type; ieotype, US, phototype, C), Ohntehnpa, Sierra Madre, Townsend and Barber 433, 
Oolonia Carols, Sierra Madre, Townsend and Barber 333, Morogaekl, B Palmer S, 8 ; 
Sierra de Papae, San Jose de Pinal, Bio Mayo, Gentry S843 

In proposing Artemttto sulcata, Rydberg emphasised the shining glabrate 
involucres and the grooved stems As pointed out by Hall and Clements, these 
do not furnish good criteria for separating sulcata from sap mexicana Other 
oharactets, however, are more dependable for separating these two units, 
namely, sulcata has entire to apically toothed leaves instead of pinnately di¬ 
vided ones, and these are thin and plane instead of thiekish and revolute As 
shown in the distribution map, figure 15, the range of ssp sulcata is adjacent 
to that of ssp. mextcana which it largely replaces in southern Arizona 

Artemisia htdomciana ssp sulcata is wedged between sspp mextcana, 
albula, and typtea. Intermediates occur between sulcata and sspp albula and 
mextcana along the periphery of its range suggesting intercrossing and re¬ 
combination Genetic barriers of specific importance have therefore not arisen 
between these units Possibly the broader leaves of sulcata point to a connec¬ 
tion with asp typxca. It appears that ssp sulcata is a recognizable form which 
may have evolved through the recombination of characters from the three 
subspecies, mextcana, albula , and typtea, which surround it 

6c. Artemisia ludoviciana Nutt. sap. albula (Woot) Keck comb nov 

Figure* 10 and 15 

Type locality Organ Mountains, New Mexico 
Artemisia mieroeephala Woot , Bull. Torr Club 85 <455,1808 ; not Hillebr, 1888 
A albula Woot , Contr U 8 Nat. Herb 18 105,1018 New naiue for A. mieroeephala Woot 

Stems 3-10 dm tall, herbage white-tomentose throughout, rarely the leaves 
evidently discolored and merely tomentuloee on the upper surface, leaves 
mostly obovate to elliptic, their teeth or lobes projecting forward and not 
nearly cut to the midrib, the upper ones reduced, often lance-linear and entire, 
not fascicled, thiekish, short (mostly 1-2 cm. long), the margin often nar¬ 
rowly revoluto; inflorescence open-paniculate, heads small, raeemosely ar¬ 
ranged along the elongated divergent remote leafy branehlets, or sometime* 
± glomerate, involucre campanulate, eo. 8 mm. high, 2 mm unde, densely 
tomentose, with 11-16 bracts; ray-florets 8-11; disk-florets 8-13. 

'Western Texas and southern Colorado to southern Nevada and California, 
south to northern Baja California, Sonora, and Chihuahua, at elevations 
from 150 to 2250 m Flowering from May to October. 
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Tsxas. Oldham Canadian Valley. Jeff Dari* Fort Daria, Eggleston 17418, Sawtooth 
Mt.; Limpia P O Colorado Boulder Eldorado Spring*, Bartholomew 8 (NT). El Po*o. 
Bear Creek Canyon Fremont Canon City, Biltmote 1437a. Delta Paoni*, Eggleston 14954. 
New Miitoc. Sandoval Sandia Mts., Eastwood 15640 Bernalillo Albuquerque Valencia. 
Laguna Catron. Mangas. Lincoln * Cray, Earle 457* Sierra * Hillsboro, Metcalfe 1445 
Grant Bear Mt, Metcalfe 70$ Eddy Carlsbad Caverns. Dona Ana Organ Mts,, 4600 ft*, 
Sept 1, 1897, Wooten 504 (tTS, type, phototypes, C, NY, US, isotypes, NY, US) Luna: 
Florida Mts Hidalgo Lordsburg, Dog Spring, Mearns 5570 Utah. San Juan Butler 
Wash; Bluff. Washington. Zion National Park, St. George Nrvada. Lincoln Panaea. 
Clark Charleston Mts, Comile and Funston 574$ Arizona Apache Petrified Forest N of 
Adamana, Mall 11171. Navajo Shonto Coconino Grand Canyon, Eastwood and Sowell 
7005 Mohave * White Cliffs E of Kingman Yavapai Weaver Mts, Gillespie 3498 Gila 
Payson; Globe Maricopa Fish Creek Pinal. Superstition Mt, Gillespie 8585 Greenlee 
Blue River Graham: Ft Grant Cochise Paradise, Blumer 1798, Dragoon Pass, Jones 
88688, Bisbee Pima: Tucson, Baboquivari Canyon California Tulare Kern River at 
Funston Creek, 6900 ft, Sharsmith 3840 San Bernardino Clark Mt., 5 mi S of Barnwell, 
Mans 13838, Providence Mts , Little San Bernardino Mts. Riverside Tahquits Canyon, 
Palm Springs, Wheeler 8896, San Jacinto River Canyon San Diego Borrego Valley. 
Chihuahua Candelaria, Steams 876, Sierra en Media, E W. Nelson 6488, Santa Eulalia 
Mts, Pringle 686 Sonora. San Jose Mts, Mearns 1055 , Baja California Cantilla* Mts., 
1875, E Palmer, between Ojos Negros and Neji Rancho, Wiggins and Gillespie 4146, La 
EncantadA, Sierra San Pedro Martir, Wiggins and Demaree 4877, 4999 (Po, BU, both 
atypical, toward ssp sulcata or mexicana ) 

Hall and Clements included this form under A . vulgarxs ssp gnaphalodes, 
although they accurately pointed out its outstanding characteristics Blake, 
m Kearney and Peebles 1 Flowering Plants and Ferns of Arizona, likewise 
refers it to A gnaphalodes It will be seen from the distribution map that as 
here circumscribed A ludovictana ssp typica (which includes A gnapha¬ 
lodes) and A ludovtctana ssp albula largely occupy different geographical 
areas Their different morphological patterns mark them as excellent examples 
of geographical subspecies 

6d Artemisia ludovioiana Nutt ssp. candioans (Rydb ) Keck comb. nov. 

Figures 10 and 16 

Type locality. Little Belt Mountains, Montana 
Artemisia ludovioiana var latUoba Nutt, Tran* Amer. Phil Soc II, 7 400, 1841 ,r Wlth 
the above [A ludovioiana ], in the Rocky Mountain* ” According to Rydberg, the 
same as hi* A. platppkpUa, but the entity uncertain, with no type found. 

A. candioans Rydb , Bulb Torr Club 24 296,1897. 

A. jfoceoea Rydb., ibid 297, la the type of candioans the heads are sessile along the branch* 
let* of the inflorescence and thus rather glomerate, in the type of fioooosa the head* 
are short-pedieeled and arranged m a long spike like panicle In other respects the 
two forma are closely similar. Type locality Lima, Montana. 

A paueioephdla A. Niels , Bull Torr, Club 27 *85, Jan 24, 1900 A form with many of the 
leaves eptixe and tint* allied to mp typiaa, however, some leaves are deeply parted, 
and the very large head* ally it more closely to this than to tgpioa Type locality* 
near Yellowstone Lake on the banks of a tributary creek. 

A gtao&mta A. Nibs., ibid. A foliage form of the preceding, with the leaves twice cut and 
the lobes move slender, in this respect comparable with the PlpdmanU torn of ssp 
inoompfa Type locality, sandy beaches end banks of Yellowstone Lake. 
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Figure 16 tMatributton of A l*dovioia*a sspp eanditwu and tooompto. 


A . Zoftfobo Rvttt, Mom N Y Bot. Gaxd 1 *469, Feb 15,1900* 

A platyphyUa Ryhb», N Amer* Ft 94 275,1916, Leave* of the type Urge and eat much tike 
those of A DouffUiMena, that is, euneate-obovate and toothed or short-lobed toward 
apex, but the inflorescence and pubeeeeneo are like ecmdioa a*. Furthermore, a large 
series of variations from the Spokane region in the Herbarium of the University of 
California make the complete transition to dandtaas. Sep typtatis not only very rare 
in Washington, but has much smaller heads than this. Although chromosome counts 
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ore tacking which would clinch the nutter, we suspect i. Douglasiana may occur in 
this region, but in on atypically gray pubescent form The type locality of A. 
platyphylla is sandy or gravelly banks of Spokane River, Spokane, Washington 
A vulgaris ssp oandicans Hall et Clam , Cara Inst Wash Publ 326 73,1028. 

A. vulgarity ar candwans Puck, Man Higher PI Ore 766,1941 

Sterna 3-10 dm tall, entirely herbaceous, herbage white-tomentose through¬ 
out , leaves oblanceolate to broadly elliptic in outline, deeply pinnateiy deft 
or parted into forward-projecting narrow lobea, at least aome lobes again 
toothed, or sometimes the leaves merely pinnateiy lobed and the upper ones 
entire, 5-10 cm long, 1 5-4 cm wide, sometimes more thinly tomentose on 
upper surface, but rarely ever green, plane or nearly so, inflorescence a some¬ 
what leafy narrow panicle, the heads borne singly or in small glomerules, 
large, sometimes nodding, involucre broadly campanulate to hemispheric, 
3 5-4 mm high, 3-7 mm wide, tomentose, with 9-14 bracts, ray-florets 7-12, 
disk-florets 17-42 

Lowlands and mountains up to middle elevations (2400 m ) from western 
Montana and Wyoming to northern Utah and westward to central Washing¬ 
ton, Oregon, and northern California Flowering from June to September 

Montana Glacier National Park* Baring Basin, Standley 17169 . Flathead Summit, 
Belton Judith Basin Little Belt Mts, 6 mi from Barker, 6000 ft, Aug 18,1896, J JOT. 
Flodman 882 (NY, type of A oandicans, isotype, US) Gallatin Sedan. Beaverhead Lima, 
Aug 6, 1896, Rydberg 2942 (NY, type of A flooeoea, isoiype, US) Park. Gardiner, 
Hawkins 728a Wyoming Yellowstone National Park Yellowstone Lake, Aug. 22, 1899, 
A and E Nelson 6212 (RM, type of A gramlenta, isotypes, NY, RM), ditto, Aug 6,1899, 
A ami E Nelson 6244 (RM, type of A pauaeephala, taotypes, NY, Po, RM, SU) Teton. 
Teton Forest Reservation, Brandcgee Sweetwater 6 mi N of Rock Springs Uinta West 
Fork of Bear River, Payson 4840, Utah. Oache Summer Camp, Logan Canyon, Art Smith 
Idaho Bonner Lake Pend d’Oreille Kootenai Farmington Landing, Sandberg et al 669, 
Oouer d 7 Alone, Leiberg 1662 Latah Comerine Guleh Lemlu Gilmore Fremont St An 
thony Blame Hailoy Custer Alturas Inlet Washington Tamarack, Clark 227 Owyhee 
Twilight Gulch, Maebrtde 486 Nevada. Elko Little Lakes Canyon White Pine Duck 
Creek, Ely, Mitchcook 1290 . Humboldt Wmnemucca, Griffiths and Morris 40 Washington 
Spokane banks of Spokane River, Spokane, June 1897, Elmer 867 (NY, type of A ptatj? 
phylla, lsotypes, Po, US), ditto, Oct 1921, Moore (C, a large series Df variations) Whit 
man SE of Lamont, Wawawai, Keek 282 Columbia Blue Mts Adams Sheep Springs, 
Leiberg 944 . Grant t Soap Lake, Thompson 11796 Chelan • Mt. Stuart Kittitas Ellensburg. 
Yakima Upper Naches River Oregon Wallowa Joseph, Wallowa Lake Unlota, La 
Grande Umatilla Toll Gate Hood River Hood River Grant Isee. Crook Frineville 
Lake Silver Lake, Leiberg 768 Klamath Pelican Bay California Modoc Idly lake, 
Pine Creek Nevada ridge 8 of Danner Pass, 8600 ft, Heller 7162 

This subspecies occurs through approximately the same geographical region 
as ssp vneompta, but for the most part at lower elevations and in a different 
life zone Transitional specimens are not infrequently found between these 
two subspecies. Likewise, transitions are sometimes found between ssp can- 
dtcam and ssp typtea As mentioned under the synonym A ♦ platyphylla, forms 
from Washington are sometimes difficult to separate from A. Dottglasuzna, 
although presumably the two have a genetic barrier to their interbreeding m 
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a difference in chromosome number It is quite possible that the Dougkmana- 
like forms of eandtcam have arisen independently as a parallel variation and 
are not the resnlt of Douglatiana genes picked up through crossing This 
possibility gams credence from the complete series of intermediates linking 
these broad-leaved forms with the narrow-leaved forms of candteans. 

6e Artemisialndoviciana Nutt ssp inoompta (Nutt) Keck, Cam Inst 
Wash Publ 520 327,1940 
Figures 8,10, and 16 

Type statement “In the central chaw of the Rocky Mountains, in Thorn- 
berg's Pass, near the great passage to the plains of the Oregon." This locality 
is in Custer County, Idaho, and the type was collected by Nuttall 

Artemisia incompta Nctt., T ran a Amer Phil, 8oe IX, 7 400,1841 
A discolor var wwompla Gray, 8yn FI 1(2) 873,1884 

A atomifera Pirss, Oontr U S Nat Herb, 11 588, 1906 A form from Wawawaf, Wash 
ington, on the Snake River, with thick, etrongly ducolored leaves that are green on 
the upper surface, and some of which are biplnnately lobed An unusual variant from 
within the xonp of eandicans, but from its morphology best assigned to *ncompta 
Wide variation is exhibited at the type locality, so it is impossible to diatlnguish a 
separate systematic unit here 

A litdoviektna var. atomifera M £ Joints, Bull XTniv. Mont Biol ser 15 48,1910. 

A paten* A Nils , Bot Gax 54,418,1912. A greenish form very similar to the type of 
imeompta taken not far from the type locality of this subspecies Type locality 
Mackay (Pass Creek), Custer Co , Idaho 

A Flodmank Rydb,, N* Amer FI 84 276,1916 A densely tomentose form with linear divi 
sions to the leaves, heads medium nixed, too small for candieans An uncommon 
form, but principally found in western Montana. Type locality Little Belt Moun 
tains, Montana, 9 miles east of Barker 

A vutpari» ssp Flodmanii Hall et Clem , Cam Inst. Wash Publ 826 75, 1923 
A wHgari* sap Mwhauxiano var. incompto 8t Joto, Res Stud St, Coll Wash 1 106,1929 
A , vv&ffort* var Fladmanti Pkok, Man Higher Pis Ore 767,1941 

Stems 3-9 dm tall, usually entirely herbaceous, herbage commonly ± green, 
with leaves glabrate above and white-tomentose beneath, but often rt densely 
tomentose throughout, and sometimes essentially glabrous throughout, lower 
leaves mostly obovate to broadly elliptic in outline, rarely fascicled, parted 
or divided into linear or lanceolate often elongated forward-projecting lobes, 
some of these again toothed or lobed, 2-8 cm long, the upper leaves less cut or 
even entire, the margin rarely revolute, inflorescence a narrow spike-like or 
even racemose panicle, sometimes much broader but not open, not very leafy, 
heads rather large, nodding at first or erect, involucre broadly campanulate, 
3*3 5 mm high, 2.6-4 mm wide, serioeous-tomentose to glabrate and shining, 
with 9-14 bracts, ray-florets 6-10; disk-florets 15^3Q(-45) n m 18. 

Mountains of Montana and Idaho, southward to central Utah, Nevada and 
California, at elevations from 1400 to 3000 (to 3600) m. Flowering from July 
through September. 
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Montana* Glacier’ Bwifteurreut Oesk, Standlcy 16071 Cascade Bolt Creek Judith 
Bas*n -Little Belt Mts, 9 mi from Barker, Aug 18, 1896, 6,000 ft, Flodm on 889 (NY, 
type of A Ftodmam t, isotype, US) Sweet Grass Sweet Grass Canyon, Crasy Mts. Lewis 
and Clark, Gate of the Mountains Jefferson Boulder Creek Silver Bow* Durant. Gallatin. 
Bndger Mts, Aug 21,1902, IT W Jones Park Emigrant Guleh, Rydberg And Bessey 5806 
Beaverhead Lima, 8hear 9068 Wyoming Yellowstone National Park Madison Biver. 
Teton* Government Bridge, JaeksOn Hole, Pay son 8864* Lincoln Salt Biver Mts. E of 
Smoot Carbon Bndger Peak Colorado Routt* Anita Peak, Goodding 1788 Eagle Bed 
Cliff Utah Cache Tony Lake basin, Maguire 16108 Salt Lake Alta Utah Mt« Tim 
panogae Juab Mt Nebo San Pete Boeder Canyon Sevier Pish Lake (C), head of 
Bullion Creek, 11,600 ft, Jones 687$ Idaho Lemhi Gilmore, Ball 11668 Custer Garden 
Creek, near Challis, Macbnde and Payson 9960, Mackay, Pan Creek, 6,700 ft, July 30, 
1911, Nelson and Maebrxde 1419 (KM, type of A potens, isotypes, C, NY, Po, SU, US) , 
Mackay, Bear Canyon, Nelson and Mucbride 1681, Thornborg i s Pass, Nuttall (Ph, type of 
A inoompta ) Blaine Alturas Lake, Ketch urn. Owyhee Twilight Gulch, Macbride 486 
Nevada Elko Coon Creek, Jarbidgo Mts (SU), Spruce Mt , Lamoille Canyon White Pme 
Sherman Peak, Ruby Mts , BitohcocX and Martin 6661 Pershing Star Peak, Wats&n 698 
Lander 35 mi SW of Austin, W of Bunkerhlll Mt Humboldt Winnemucca, Humboldt 
Canyon, BeUer W6£6 Washoe Galena Creek, Mt Rose Mineral Walker Lake, Tidestrom 
10167 Clark Rainbow Palls, Charleston Mts, Clohey 7988 Washington. Whitman* 
Wawawui, Sept 1903, C V Piper 6466 (US, type of A atomifera, isotypos, CAS, NY, 
SU, US) Oregon Wallowa Lake, Boar Creek, Sheldon 8809, West Pork, Wallowa Biver, 
Keck 966 Grant Strawberry Mt Harney base of Steins Mts California, Modoc Cedar 
Mt Lassen Janesvillo Plumes Prattville Nevada Soda Springe Placer Summit, 
Heller 18898 Alpine Ebbet Pass, Sonora Pan Mono Blue Lake, Leevlnlng Grade, 
Keck 6016, McAfee Meadows, White Mts, 11,500 ft, Duron 8894 (C, SU, with small 
finely cut lea\e* like the tenuis form of A Mtohaumiana) Tuolumne Upper Belief Valley, 
Tuolumne Meadows Mariposa Washburn Lake Madera Merced Pan, Solander 6169 
Inyo Piute Pass North Lake Trail, herns 8997, Mt Baxter Tulare Kaweah Peaks, 
trail to Mt Whitney, Culbertson tn Baker 4341, Little Kern, Junction Meadows Los 
Angeles Swartout Valley, Mans 7711 , Pine Mt. ridge, Johnston 1661 Son Bernardino 
Vivian Creek, Big Meadows of Santa Ana, Dry Lake, Mt San Qorgonio Riverside Straw 
berry Valley, San Jacinto Mts, Wheeler 171 

Chromosomes were counted in meiotic divisions of two plants from Yosemite 
Creek, Tioga Hoad, Yosemite National Park, at 2200 m elevation, and m 
somatic divisions in root-tips of a plant from White Mountain, Yosemite Na¬ 
tional Park, at 3200 m, and of another from Slate Creek Valley, Mono County, 
California, at 3260 m elevation An additional plant from Slate Creek Valley 
proved to be hexaploid, with 2« = ca 54 (See Clausen, Keck, and Hiesey, 
1940a, p 336, for additional information on this plant) 

As is the case with most of the other units in this complex, ssp tncompia is 
extremely variable, and many collections included here neither fully fit the 
description nor bear a close resemblance to even neighboring collections The 
closest resemblance of ssp tncompia within the species is to iyptca and candt- 
oaffcs. Intergrades are not rare As shown in the map, figure 16, ssp *nedmpta 
ranges farther south than ssp conditions. The exact boundaries cannot he 
automatically determined. Tar instance, on the higher summits of the Wasatch 
Range in San Pete County, Utah, far south Of the range of typical condteans, 
fobr collections have been studied all of which bear a morphological ram- 
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blance to eandtcans, but which might be clawed as intermediates. Frau their 
occurrence well within the region of mcompta and their transitional appear* 
ance, these are considered an example of parallel variation within vacompto 
rather than representatives of cemdtcam of disjunct distribution. 

The relationships of ssp *neompta outside the species are with A. MtchauvU 
am and Lindleyana. This u suggested, also, in figure 19, page 496 The 
breaks between these amts, however, seem to be more clear cut than those 
between the subspecies of ludovtouma, and this helps justify the maintenance 
of species instead of subspecies A thorough cytological survey should precede 
drastic taxonomic shifts m this group 

flf Artemisia lndovlciana Nutt subsp mcxicana (Willd) Keek comb noy^ 

Figures 10 end 15 

Type locality Mexico, Type not seen 
Artemisia mexicana Wills in Sprang, Byst 3,400,1825 
OUgosporm mexicanut loss, Byn. Gen Compos. 264,1832. 

Artemisia indioa mexicana Bub , Nouv M4m.Soe Nst Mote 3 56,1834 
A vulgaris vnr mexicana Tons, et Gray, FI N. Amer 2 421,1843 

A* cumeifolia Sohsklx, Iflnnaea 22 1 162, 1840 Type not seen, but according to Hall and 
dements this is a toll, very erect and rigid, small headed form of the subspecies here 
considered. Type locality, high places on the prairie near New Braunfels, Texas 
A Undheirnenana Bohs&lk, ibid. 168 Type not seen, but according to Hall and Clements 
stems rigid and almost woody, heads only 2 m across Type locality in the dry 
river bed of the Cibola, fifteen miles west of New Braunfels, Texas 
A Undstwoodii Bm, Bull Torr. Club 32.120, 1905 A form with the deeply lobed, 
strongly discolored foliage of mexicana and the compact spike like panicle of typioa, 
to which it is rather intermediate Type locality Ouray, Colorado. 

A. revoMa Bras., N Amer FI 34 272, 1016. Form with very narrow, elongated, revohite 
divisions of the leaves and a narrow inflorescence Type locality city of Chihuahua. 
A texana Bydb , ibid. 274 Intermediate to typica, with broad leaves, the upper of which 
are entire Judging from its distribution and the presence of intergrades, a tomentose 
form of mexicana Type locality Colorado, Texas, 

A Qhlesbregkti% Bydb , ibid 271 An exceptionally large headed form of mexicana , but 
locking the type of mexicana, and finding head size a variable character in Mexico, 
it seems best to put this into synonymy here. Type locality Chiapas 
A Uuellen Bydb , ibid 270 A form with rather wide mostly entire upper leaves. Type 
locality Orizaba. 

A neomesioaaaOBXBin& ex Bydb., ibid. 270. A narrow leaved form approaching A CarrutjMi, 
strongly discolored, inflorescence rather narrow for the subspecies. Type locality* 
in a grassy glade;, Hillsboro Beak, Black Range, New Mexico. 

A vulgaris ssp mexicana Hall et Clbv., Corn Inst. Wash Pobb 326 80,1023 
A lu dovieiana Litidheimeriana Btrsfi, Amer. Midi Nat 11 35,192$, 

A ludoviaona var. mexicana Febx , Bhodora 47 248,1945 

Steins 3-10 dm tall, densely leafy, herbaceous to base, leaves variable, typi¬ 
cally 5-10 cm long, with few linear pinnate spreading entire divisions 2-4 m 
wide, but the upper and many of the cauline often entire or nearly so, and 
the lower cauline often merely ternatdy divided, loosely flooeose to glabrous 
and dark green above, densely white-tomentose beneath, often thickmh, nar- 
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rowly revolute, inflorescence a rather dense leafy branching panicle 3*40 
cm. broad, heads rather small, erect or more commonly nodding, involucre 
turbinate to campanulate or hemispheric, 2 5-3 5 mm high, 2-3 mm wide, 
sparingly to densely tomentose, with 10—15 bracts, ray-florets 5-12, disk- 
florets, 6-18 

Western Missouri to Colorado, Arizona, and southward to Guatemala, at 
elevations from 250 to 3050 m Flowering from August through October Type 
locality * Mexico 

Missouri Jackson Courtney, Bush 6609 Greene Springfield, Standley 8637 Arkansas 
Pulaski: Little Bock, Sept. 1886, Basse (SU) Kansas Cloud* Aurora, Fraser 663 Sedg 
wick * Wichita Oklahoma, Creek, Payne, Cleveland, Caddo, and Kiowa counties Texas, 
Fannin, Pallas, Tarrant, Parker, Young, Pickens, Lubbock, Garza, Midland, Tom Green, 
Jeff Pavia, Travis, Kendall, Comal, Bexar, Valverde, Maverick, Webb, and Duval counties 
Mitchell Colorado, Tracy 8141 (NY, type of A tesrana, isotypes, NY, U8) Colorado 
Larimer Moraine Park, Osterhowt $180 (RM, atypical) Summit Breekenridge, Mackenzie 
887 (NY, atypical) Garfield* Glenwood Springs, Osterhout 8809 (RM, atypical) Ouray 
chaparral covered hills B B of Ourav, Underwood and Selby 74 (NY, type of A . Under 
tvoodit, phototype, C) Montrose Natunta, Pay son 890 San Miguel TeUunde, 10,000 ft, 
Tweedy 888 New Mexico Colfax, Rio Arriba, San Juan, Sandoval, Lincoln, Otero, Catron, 
and Sierra counties Grant Hillsboro Peak, Black Range, Metcalfe 1848 (NY, tjpe of A 
neomexieana, phototype, C, lsotypes, CAS, Po, RM, US) Arizona Apache Carrizo Mts , 
Hannagan Meadow, White Mts, 1935, McNeill Navajo Kayenta, Holbrook Coconino 
Grand View, Grand Canyon, Eastwood 8011 (CAS, toward albula) , 8 of Flagstaff Sonora 
Halfway between Cumpas and Bavwora, Orouet et al 8084 Chihuahua Boundary, near 
White Water, Beams 8881, Soldier Canyon, Sierra Madre, Colonia Garcia, Townsend and 
Barber 898, by streams near Chihuahua, Prtngle 890 (NY, typo of A revoluta, phototype, 
C, iso types, NY, Ph), between Porral and San Julian, E W Nelson 4989 (US, toward 
redtotens) Coahuila Soledad, E Palmer 738 (toward albula ), Sierra de Parras, Purpus 
4889 (toward Carruthii) , Saltillo, E Palmer 888 (possibly a distinct subspecies, with broad, 
venulose, involute margined, tomentose leaves like some Texan forms but showing some 
characters of typvea) Nuevo Leon Galeana, Taylor 807 Durango Durango, E Palmer 
800, 801, 808, 907 • San Luis Potosi Alvarez, E* Palmer 69, Soil Luis Potosi, Parry and 
Palmer, 680, 681 AouASCALiENTEfl Agunacalientes, Rose and Painter 7700 Jalisco Rio 
Blanco; Guadalajara, Pringle 8783 Hidalgo Dublan, Pachuea, Tula, Pringle 9848 
Mexico Oontadero; EsUva Fedssal District Mexico City Miohoaoan Morelia Vera 
Cruz Orizaba, Fred Midler 836 (NY, type and isotype of A Muelleri) Puebla Puebla 
Chiapas Without exact locality, GHiesbreoht 166 (NY, type of A Gfoesbreghtn, the spelling 
inadvertently (f) altered by Rydberg) Guateiiaua San Pedro S , Tejada 49 (US). Ap 
parently introduced and cultivated in Son Salvador, Calderon 8866 (US), where the collector 
reports it to be “much used by native people as remedy for various affections ” 

At least aa variable a subspecies as iyptca, bat difficult to subdivide farther 
on the basis of pretest collections. Undoubtedly distinct ecotypes remain to be 
worked ont in the Mexican highlands A few forms, now puzzling, await a fuller 
understanding before adequate treatment For example, a collection from San 
Pablo, Baja California, collected April 21,1889, by T S Brandegee (C), from 
well outside the range of this otherwise fall flowering subspecies, is beat re¬ 
ferred hare temporarily on the basis of form Intergrades Hnfe up mexicano 
with asp typtea, albula, and rfdcUtu. 
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6g. Artemisia ludoviciana Nutt asp reddens (Gray) Keck comb nov. 

figures 10 and 15 

Type statement “Chihuahua, on cool dopes under cliffs, Pringle, 296 ” 

Artemina redolent Okay, Proc Amor Acad. SI 3B3,1888. 

A vulgarit ssp redolent Hall et ClB it , Carn Inst Wash PuW 3S6 75, 1923 

Stems 4—8 dm tall, herbage quite glabrous throughout and glandular- 
atomiferous to moderately tomentose, especially on under surfaces of leaves, 
leaves broadly ovate m outline, the lower bipmnately dissected, the salient 
lobes rather narrow and short (mostly less than 1 cm long), 2-5 cm long, 
nearly as wide, the upper toothed to entire, narrowly linear, the margin some¬ 
times narrowly revolute, inflorescence a broad leafy panicle with ascending 
branches bearing small usually erect heads in delicate racemes, involucre 
broadly campanulate, 2,5-3 mm high, 3 mm w ide, sparingly silky tomentose, 
with 12-14 bracts, ray-florets 6-10, disk-florets 8-14 

Westernmost Texas, southern New Mexico and southeastern Arizona (m 
somewhat atypical form) to Chihuahua and Durango, at elevations from 1800 
to 2500 m 

Texas Brewiter, Ohisos Mts., Mueller 8848 New Mexico Bona Ana Organ Mta, Sept. 
23,1906, Wooton and Standley Grant Copper Mines (Santa Bita), Wnght 1878, in part 
(Ph) Arizona Graham Mt Graham, 7500 ft, Kearney and Peeblet 9796 (possibly a form 
of A Carrvthri) Chihuahua. In shade of dills, rocky hUl* near Chihuahua, Prtngle 896 
(Gray, type, isotypes, NT, Ph, US), 10S9, Soldier Canyon, Sierra Madre, Janet Durango 
San Julian to Cerro Prieto, E W Nelton 4966, Sandia Station, Pringle 13536 

This unit is somewhat variable and ita distribution is within the region occu¬ 
pied by sap mexicana However, the distinctive foliage and sparse pubescence 
serve to distinguish it from mexicana, so that it appears to be quite apart A 
very few intermediates are found The lower leaves of spp redolens are bipin- 
nately dissected like those m A Michaunana, a form very different otherwise 
and from an entirely different habitat m the northern Rockies, but the cor¬ 
respondence m leaves is suggestive. Possibly each of these units will prove to 
have a different chromosome number from A ludoviciana, and each may have 
had a long independent history behind it 

7 Artemisia Lindleyana Bess, in Hook, FI. Bor Amer. 1 822,1833 

Figures 10 and 17 

Type statement. “North-West coast of America Douglas, in Serb. Ltndl 
n 16 ” The following three collections in the Kew Herbarium, collected by 
David Douglas, may include au isotype of the species abundantly on the 
sands of the seashore near the straits of Juan de Fuca, 1825, Douglas (Hb. 
Benth, I doubt the locality on this label); m the channels of mountain streams 
near the sources of the Columbia, common, Douglas (possibly a part of the 
previous collection, m which case these data as to the source are probably 
correct); Columbia River, 1830, Douglas. 
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Artemisia LindUyana a leg%tima Beks , ibid “Folia integerrima 1-1% longa, vi* % lata » 
By inference, Douglas no 36 

A Ltndleyana fi brevifolui Bess , tbul “For* status serotinus nam adsunt t&nturn folia 
f&scieulorum unguiralarla n By inference, Douglas no 14 
A JAndUyana y subdrutata Bess , ibid u Foils versus apieem uno alterne 1 -%* [half inches] 
longa, 1-2"* [linos] lata ” By inference) Douglas no 18 
A ZAndleyana 6 Coronopu* Beba , \b\d “Folia Fiantagvma Ooronopi* f These varieties are 
leaf variations that appear to have no ecotypical value 
A pumila Kura., Trans. Anwr Phtt. Soe II 7 309,1841 not link, 1882 A starred speci 
men labeled in Nuttall's hand “Artemisia # pumi)a K Mts U Calif M seen in Fhila 
delphia Academy 

A tenuis var xiitsgcrrma Bydb , Mem N T Hot. Gard 1 432, 3000 Lower leaves missing 
but upper ones entire, green, very lightly villous on under surface, herbage 
glandular; stems glabrate, sulcate. Assigned to this species somewhat doubtfully 
Type locality Emigrant Gulch, Pork Co, Montana. 

A araohnmdea Shxld , Bull Torr Club 80 310,1003 Leaves linear lanceolate, tapering to 
base and apex, very green, but somewhat tomentosc beneath. A wide leaved form of 
this, rather than of A Douglasiana to which it was assigned by Hall and Clements 
(under the name A vulgaris ssp heterophylla) Type locality sandy banks of the 
Columbia River, 1 mile west of Vancouver, Washington 
A Leibergii Ryot , N Amer FI 34 267,1916 Leaves narrow m type specimen, remotely 
but sharply toothed apically, nearly glabrous Type locality Fish Hook Ferry, 
Adams Co, Washington 

A vulgaris sap Lxndleyana Hall et Clem , Cam Inst W&sli Publ 326 79,1023 
A vulgaris var. Lindloyana Jkps , Man FI PI Calif 1142,1925 

Cbamaephyte, stems 2-4 dm tall, several from a woody base; basal leaves 
linear-oblanceolate (rarely spatulate or wider), entire to serrate-dentate api- 
callv or more deeply lobed, often crowded, with fascicles developing m their 
axils, the upper mostly entire, 2-5 cm long, mostly less than 1 cm wide, 
tomentulose throughout, or more commonly green and glabrate above, white- 
tomentose beneath, inflorescence a racemose or spike-lihe panicle, usually nar¬ 
row and short, 1-2 cm wide, involucre campanulas, 8 mm high, 2-8 mm. 
wide, usually lightly tomentulose, with 9-13 bracts, ray-florets 5-9, disk- 
florets 10-30 

Drainage of the Columbia River, mostly along the banks of this stream and 
its tributaries, from western Montana and southern British Columbia to 
Washington and Oregon, mostly from low elevations, but ascending to 1980 m 
m Montana Flowering from July through September. 

BarnsH Colombia Vale, Steamout, July 3, 1880, Maim# (NY, doubtfully referred 
here). New Westminster Fort Hope, Sowell 7769, Montana, Flathead Flathead Lake. 
Sanders Weeksville, LMsrg 1667; Plains, Ktrkyood 9610 Lake. St Ignatius, Mission 
Mts., Kirkwood 1947, Missoula; Monture Trail Park; Emigrant Gulch, Aug 23, 1897, 
6500 ft, Rydberg and Bessey 4401a (NY, type of A, Uwuis var in tegerrima, isotype, US) 
Tbaho. Kootenai near Thompson Mt., Leiberg 1610 Washington Steven* Old Ft, Cob 
Tills Whitman Wawawsi Franklin Fish Hook Ferry, Leiberg 996 (NY, type of A Zei- 
bsrgxi, phototype, C, isotype, ITS), 994, 996, 997 Chelan Entlat; Wenatchee Yaldma 
Priest Rapids. Klickitat Grand Dalles, Kook 941, Clark: Vancouver, Aug. 31,1902, Sketdofi 
8 11464 (NY, type of A araehnoidea, iso type*, Fo, US)* Obbqon* Malheur. 3 mi N of 
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Adrian, Peck 16070* Sherman: Biggs, Sail 11668 Wasco mouth of I>esohutes Elver Hood 
Elver. Hood Biver Multnomah Hayden Island* 

This species has not been well understood Attention has been focused only 
on traditional taxonomic characters, and little attention has been paid to its 
distribution and eeologic connections As a result an unnatural assemblage 
of plants, distributed very disruptedly over most of the western states and 
having superficial similarities in leaves and inflorescence, has been assembled 
under this name For these reasons it was uot discovered that A Lxndleyana 
is a suffrutescent, narrow-leaved species, that follows the banks of the Colum¬ 
bia River and its tributaries 

The nearest connections of Ltndleyana appear to be with sspp tneompta 
and typ%ca of tetraploid ludovtctana, but possibly a close relationship can be 
demonstrated between it and hexaploid Douglantana 

8 Artemisia Suksdorfil Piper, Bull Torr Club 28 42,1901 

Figures 3,10, and 17 

Type locality Stouy sea-beaches near Fairhaven, Washington 
Artemaia Heterophplla Nutt, Trans Amer Phil Roc II, 7 400, 1841, in part, not Bess,, 
1834 

A vulgaris var Utoraha Suksd , Deutseh Dot Monatwhr 18 98,1900 This and A Sake- 
dorflt are baaed upon the some type collection 
A vuIgarxs sap Utoratie Hall et Clsm , Cam Inst. Wash Publ 326 76,1923 

Stems 6-12 (-15) dm tall, stout, herbaceous, or somewhat suffrutescent at 
base, leaves all broadly lanceolate to elliptic, tapering to base and apex, or 
some broadly oblanceolate and merely obtuse at apex, entire or with a few 
coarse teeth or short lobes, gradually reduced within inflorescence, 8-15 cm 
long, 1 5-3 cm wide, all strongly discolored, bright deep preen and glabrous 
or sparsely tomentulose above, silvery tomentose beneath, usually plane, in¬ 
florescence a very dense terete or narrowly ovoid leafy panicle, 4-10 cm 
broad, heads small, commonly erect, involucre terete or narrowly ovoid, 3-4 
mm high, less than 2 mm wide, slightly tomentulose or glabiate, yellow-green 
and shining, with 6-9 bracts, ray-florets 3-7, disk-florets 2-8 n = 9 

Vancouver Island southward to Sonoma County, California, in the imme¬ 
diate vicinity of the coast, following a few of the rivers a short distance inland, 
apparently not ascending more than 100 m above sea-level 

British Columbia Westminster Chilliwack Valley, Macwn $6652 Nanaimo QuaUcum, 
Albenti Canal, Ucluelet Victoria Sidney, Victoria Washington Whatcom Ohtickanut 
Bay, 8tikadorf 880 (C, NT, US, isotypes) San Juan Kanaka Bay, Zeller 808 Snohomish 
Dean Creek, 8 of White Horse, Sack StQS . Clallam* Soquim, Olympic Mt*, Elmer 6008 , 
Beaver, Mora* Jefferson* Dnckabush King Seattle, £ of Scenic Mason Boodsport 
Pierce Steilaeoom. Grays Harbor Montesano, Heller 8876 Cowlit*. 4 mi N. of Kelso, 
Keck 5818, Woodland. Owdocn Clatsop Seaside. Tillamook Garibaldi Marion: Chomowa 
Lincoln* Taft, Keck 8817 Douglas, mouth of Umpqua Elver, T Sowell Coos* McKinley 
vine Carryi Langlois, Gold Beach; month of Chetco Biver Caujtobnia Del Norte 8 of 
Klamath, Keck 8866* Humboldt* Scotia, Cape Mendocino, Shelter Cove Mendocino 
Westport, Fort Bragg Sonoma* Duncan Mills. 
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Chromosome counts were made m meiotic divisions of plants from White 
Horse, Snohomish Co, Washington, and Trinidad and Van Dnaen River near 
Carlotta, Humboldt Co, California, and in somatic plates in root-tips of 
plants from north of Fort Bragg and Jenner, California 
A collection from the Colombia plains, Nuttall (NY, Ph) is labeled and 
starred by Nuttall as his A heterophylla; but Hall and Clements chose as 
the type of this entity the sheet in Gray Herbarium which has locality data 
corresponding to that in the original description, and tins sheet is A, Doug- 
lasuma Bess Nuttall lumped the two collections (and species) without detect¬ 
ing the importance of the differences between them.* 

Despite an exact duplication of habit, the more strongly discolored leaves, 
very narrowly cylindnc and yellowish glabrate heads, and compact inflor¬ 
escence of Suksdorfh serve to distinguish this species at a glance from Doug- 
lasiam m the field 

9 Artemisia Douglaaiana Bess in Hook, FI Bor Amer 1 323,1833 

Figures 6,10, and 17 

Type statement “North-West America Douglas, m Herb Ltndl ” 

Artemisia vulgaris vat califomwt'&tBS ,Linnaeal6 91,1841 Type locality San Francisco 
A heterophylla Nutt, Trane Amer Phil Soe II, 7,400,1841, in part (as to the specimen 
at Gray Herbarium ehoaen by Hall and Clemente as the type, not aa to starred speei 
men at Philadelphia), not Bess., 1884 

A ludovtmana var DougUmanaV. C Eat. in 8 Wats, Bot. King’s Expl 188,1871 
A Kennedyi A Nils., Proc Biol Soe Wash 18 176,1906 The interior form of the species 
that haa migrated eastward through the low northern Sierran paaees Type locality 
Verdi, Washoe Co , Nevada 

A vulgaris sap heterophylla Hall et Cuat , Carn Inst Wash Publ 324 76,1923 
A vulgaris var. heterophylla Jkps , Man FI PI Calif. 1142,1926 
A vulgaris sap Vcuglasiana St John, FI S E Wash 422,1987 

Stems 6-15 (-30) dm tall, stout but herbaceous to base, simple or some¬ 
times =t branched, the branches erect to divergent, leaves all lanceolate to 
elliptic and eutire, or oblanceolate to obovate m outbne and coarsely few- 
lobed or toothed toward apex, with the margin extremely variable m outline, 
the entire lobes mostly lanceolate, 7-15 cm long, 1-3 (-5) cm wide exclu¬ 
sive of salient lobes, those of the inflorescence gradually reduced m size, all 
strongly discolored, sparsely tomentulose to glabrous and green above, densely 
gray-tomentose beneath, usually plane, inflorescence a leafy open or dense 
elongated panicle, 3-15 cm broad; heads medium-sized, erect or nodding, 
involucre campanulate, 3-4 mm high, 2-3 mm wide, ±. tomentose, with 8-14 
bracts, ray-florets €-10, diBk-florets 10-25. n * 27, 

Washington to northern Baja California, rare east of the Caseadean- 
Sierran axis except about Lake Tahoe where it extends slightly into Nevada, 
and at elevations rarely up to 2000 m ; local m northern Idaho Flowering 
from June to October 
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“Rocky Mountains by itream*,* Buttall (Gray, type of A heterophytta Nutt as fixed by 
Hall and Clements, tracing, C) Idaho Kootenai Lake Coeur d’Alene, 1892, Axiom (Po) 
Benewah St Joe Elver below St Maries Nevada Washoe. Verdi, Sept 29,1904 , Kennedy 
963 (RM, type of A Kennedy i) Douglas Glenbrook Washington Okanogan Oroville, 
June 26,1911, Jones Yakima Yakima region, Cotton 676 Klickitat 8uksdorf 871 Colura 
bin River, North West America, 1830, Douglas (Herb Bentb , Kew, possibly of the type col 
lection) Oregon Hood River Lookout Mt, 4000 ft, 1926, Simon Multnomah Portland, 
SMdon 11166 Marion Salem Crook Prineville, Leiberg 837 Klamath Lake Kwana, 
Lawrence 1196 Douglas Riddle Coos Marshfield, Bouse 4991 Jackson Trail Creek, S of 
Rucli, Siskiyou Mts , Heller 13636 Curry Brookings. California Without exact locality, 
1885, Dougins (Herb Hook , Kew, possibly type collection of A vulgaris var californtca), 
Modoc Alturas, Hall 11670 Siskiyou Yrcka, Butler 1798 Lassen Horse Lake Shasta 
Castella Trinity summit Scott Mts , Yolo Holly Humboldt Hoopa Valley, Van Duxcn 
River opposite Buck Mt Plumas Red Clover Valley, Heller and Kennedy 8876 Tehama 
Payne Creek Butte Jonosville, Copeland t n V C set 484 Glenn Chico Landing Men 
doeino Comptcho, Jones 39108 Nevada Donner Lake, Grass Valley Yuba Dobbins 
Colusa Princeton Lake Snow Mt , Kelsey ville HI dorado Fallen Leaf Lake, White Hall 
Solano Vallejo Marin Tiburon, Heller 6784 San Joaquin Holt, plants over XI ft high, 
Howell 6514 Contra Costa Berkeley Mono Walker River, 11 mi S of Colevitta, Wolf 
3879 Tuolumne Confidence, Mather, Keck 1336 Mariposa Yosemite Valley Madera 
7 mi from French Meadows, Kennedy and Doten 430 Inyo Sobrina Lake, Jones Fresno 
Laton, 4 m tall, Hall Tulare Hoekett Meadows, 9400 ft, Pur pus 3095, 10 mi £ of Visalia. 
Kern RosedaJe, Tebachupi Pass Santa Cl&ra Palo Alto, Baker 1663, Arroyo Bayo 
Stanislaus Adobe Creek, Red Mts Monterey Pacific Grove, Heller 7195 San Luis Obispo 
Santa Margarita Santa Barbara Santa Maria, Santa Cruz Island, Rand 71 Ventura 
Sespe Creek, Triunfo Los Angelas Mesmer, Abrams 8955, Claremont, Swartout Valley, 
Santa Catalina Island San Bernardino Victorville, Parish 10583, Mill Creek Canyon 
Riverside Keen Camp, Cold Water Canyon Orange Newport Beach San Diego Warner 
Springs Baja California. Tia Juana, Rio Santo Domingo, Wiggins and Demaree 4781, 
Rancho San Jose, £ of San Telmo, Wtggtns and Vemrtree 4835 . 

Chromosome counts were made on the following plants, all somatic counts 
on single plants from California stations unless otherwise indicated Santa 
Barbara (also meiotic), Pismo Hills, 30 m elev , Halls Valley, Mt Hamilton, 
490 m (two plants), Santa Cruz Mts between Los Gatos and Glenwood, 
450 m , Mather, 1400 m (two plants), Smith Peak, Yosemite National Park, 
2200 m (one plant somatic, one meiotic), Medford, Oregon, 415 m 

In the San Francisco Bay region, the leaves of Douglastana are usually 
more lobed than elsewhere, but this deviation from the usual pattern is in¬ 
sufficient to warrant nomenclatorial recognition 

The hypothesis has been proposed by Clausen, Keck, and Hiesey (1940a, 
pp 342-344), that Douglasiana, a hexaploid species of inland valleys and 
moderate altitudes on the Pacific slope, originated by amphidiploidy (addition 
of the chromosomes) from the coastal diploid species, Sukndorfix, and the 
intenor montane tetraploid, ludovmana, whose essential characters it recom¬ 
bines Transplant experiments demonstrated that the tall Suksdorfiti s unfitted 
to occupy higher elevations. It was even a poor survivor at the Mather trans¬ 
plant station at 140Q m elevation where Douglasiana is native. The smaller 
sutured ludovicuMa, on the other hand, ranging widely toward the eastward, 
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has been able to occupy even alpine habitats. It enters the range of Buhedorfi* 
in the Columbia River Gap, and here hybridisation may have been possible 
Artemvsta IJouglasiana is found in the geographically and climatically inter* 
mediate none between the rangeB of its presumed parents 

10 Artemisia Presoottiana Bess, in Hook., FI Bor Amer 1 *321,1833 

Figure 10 

Type statement. “North-West America Douglas m Herb. Lindl ” Known 
only from the type collection made in 1825 by David Donglaa on the Qnick 
Sand River, near the Grand Rapids of the Columbia (This is near The Dalles, 
but whether from the Washington or Oregon side is undetermined ) The sheet 
in Bentham’s herbarium at Kew has been studied A note on it by R. A. Rolfe 
states that it exactly corresponds with the type of A PrescotUana in the Lind- 
ley Herbarium A drawing and fragment of this plant are at New York 

Stems 3-4 dm tall, slender, several branching from the slender slightly 
suffrutescent base, stnate, smooth and sliming, like especially the under 
surface of the leaves very sparingly arachnoid-pilose, the very slender hairs 
mostly spreading, leaves 2-5 cm. long, less than 1 mm wide, pumatifid with 
3-7 filiform caudate entire divaricate remote divisions 5-18 mm long, or those 
of the inflorescence entire, green, the margin closely revolute, inflorescence 
racemose, sparingly leafy, the few erect heads on short filiform pedicels well 
spaced; involucre hemispheric, 3 5-4 mm high, 4-5 mm wide, green and shin¬ 
ing, the 10 bracts very sparingly erachnotd-pilose, ±. ciliate, ray-florets 6, 
disk-florets 23 (only one head counted) 

I have seen no other specimen than the one in the Bentham herbarium that 
could be referred to this species, so it is assumed that it m a local endemic not 
as yet rediscovered, or that it is by this time extinct The branching base is 
unique, slender branches developing from each of the lower nodes, the lowest 
and strongest become flowering stems, those a little higher are sterile almost 
capillary leafy shoots about 10 cm long The filiform and filifonn-lobed leaves, 
which are not at all fascicled, and the pubescence are also unduplicated, and 
the racemose arrangement of the heads is only approached in forms of A, Lind- 
leyana and A Mtchauxiana, plants that otherwise have very little in common 
with this In other words, while the floral characters plainly show that A 
Prescotttana is a member of this complex, it does not seem to be very closely 
t elated to any other species 

* 

11 ArtmiliaTUaatiLedeb, Mem Acad St Petersb 5 568,1814 

11a, Artemisia Tiled! Ledeb esp typica Keck nom nov 
figures 10 18 

Type locality Kamchatka Type not seen 
Artcmiaxa Tfletti Ls&za, loo cit 

T&mtt var orcttoa Bmb, In Hook, fl Bor Amer W24,18&S “Bx littoribue ercticU 
var. f arctic*—foliorum IwiniU iutegerrbai* tiiagit diftefttttHi* obtaaie brevibue, paid* 
cltaiia flotrulieque pfclUdie u 
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A vulgaris var lcamtsdhatica Bess , Nonv Mini Soc Nat Mosc. 3*54,1834, 

A vulgaris var Tilesii Lephb., FI Rossica 2 586,1344-46. 

A. vulgaris sap. Ttfcstf Hall et Clem., Cam Inst. 'Wash Publ 326 72,1023. 

Sterna 15-6 dm tall, floccose when young but soon glabrate, leaves ovate to 
lanceolate in outline, deeply incised into 3-5 lanceolate attenuate sparingly 
toothed or dentately lobed divisions, the leaves of the inflorescence merely 
toothed or entire, all strongly discolored, green above, tomentose beneath, in¬ 
florescence a rather compact spike-like panicle often overtopped by the leaves, 
heads nodding, large, involucre hemispheric, 4-5 mm high, 6-9 mm wide, the 
bracts 12-28, rfc anthocyanous, with broad scanous margin, glabrous axtfC 
shining, or the outermost somewhat tomentose along midrib, ray-florets 9*46'; 
disk-florets 20-100 

Nova Zembla, northern Siberia and Kamchatka to the Pnbilof Islands, 
central and northern Alaska, Yukon Territory and east to Hudson Bay Flow¬ 
ering from June to September 

North American stations* Alaska. Bering Sea, Macoun 89, St Lawrence Island, St 
Matthew Island, Nunivak Island, Punuk Island, St Paul Island, St George Island, 
Kutseblok, Taylor, Nome, 0. N, Jones 9811, Norton Sound, Postoliak River, Yukon Delta, 
Circle Yukon Herschel Island, Arctic Ocean, Aug 19, 1896, A Seale (SU), Dawson, 
Maeoun 79018, Lake Kluane to Don Jek River, 1920, Muller British Columbia White 
Pass, Eastwood 899 Mackenzie Arctic shore between Mackenzie and Coppermine rivers, 
Richardson (NY), Coppermine River, Tree River, Hood River, Bathurst Inlet Manitoba. 
Churchill, Hudson Bay, lat. 58° 50', Maooun 79868 

lib Artemisia Tilasii ssp nnalaschoensis (Bess.) Hult4n, 

FI Aleut Ids 827,1937 

Figures 9,10, and 17 

Type locality Island of Unalaska Type not seen 
Artemisia Booleeriana Bess in Hook., PL, Bor Amer 1 322, 1833 The type, from Rocky 
Mountains, Canada, Drummond (Kew), has been studied. A sheet that matches the 
fragmentary type specimen so closely as to seem to be part of the same plant is 
labeled, R Mts, Saskatchewan, 4-5 ft, Drummond 89 (Kew) Leaves strongly dis¬ 
colored, bright green above, very white beneath, to 17 em long, many entire, linear 
lanceolate, tapering to base and apex, some with 1-5 remote salient linear oblong 
usually entire lobes 1.5-4 5 cm. long 

A vulgaris var oalpotusimu Bess, in Hook,, ibid. Not seen but probably referable here. 

Type statement "North West coast. Douglas, in Eerb Ltndl 19 
A vulgaris v ar amerioana Bess , Lmnaea 15 105,1841, in part, judging from the distribu¬ 
tion and description Not seen 
A Tilesii var, unalaschoenrts Bess , tbtd 106 

A Ttlestt var etatior Tore, et Geat, PI N, Amer 2 422, 1843 "Subarctic America, 
Richardson ” 

A elatior Rtub , Mem N.Y BotGard 1 430,1900 

A unalaskensis Bybb , N. Amer. PI 84 266,1916, Not based on A Tilesii var malaschoensis 
Bess 1841 Type collected on the island of Unalaska, Aug. 22,1891, Macoyn 80688, 
Leaves large, subpalmately parted or divided, the lobes again cleft. 

A Garmanu Rvsn, ibid. 267 "Type collected m the Lake Ilihmna Region, Alaska, Septem¬ 
ber 1,1902, Gorman $81 (U 8, Nat Herb no, 480S4S) 99 Leaves more finely cut and 



VOL XXV] KECK- REVISION OF ARTEMISIA VULGARIS COMPLEX 463 


the divisions more slender and attenuate and the inflorescence lees leafy then the 
type of A UMdatkenti* Rydb. This is the form first desenbed as A, TiUitt var elaiior 
Ton etGray 

A obtusa Rydb , ibid, 274 This plant, known only from the type specimen, collected “on the 
Colombia” by Scouler, no 234, is very doubtfully placed here Scouler’s eollections 
were confined to the year 1825 and apparently were taken near the ocean along the 
coast from Nootka Bound, Vancouver Island, southward to the mouth of the Columbia, 
and at Fort Vancouver The fact that this form has apparently not been recollected 
leaves its status in much doubt The plant has leaves thicker in texture and more 
fioccose on the upper surface, but otherwise cut about the same as those found in 
A Tttemi asp unaUuchoenats 

A TiUrtirar elatiort pubesoensCt N Jones, Univ. Wash Publ Biol* 5*254,1936 A form 
from the Olympic Mountains in which the involucre is tomontose. 

A malaslcentia var aleuUca Hult4n, FL Aleut Ids 327, 1937 Form with even the upper 
side of the leaves snbtomentose lanuginous Type not given, but first plant cited was 
collected on Atka Island in 1834 by Wrangell (Leningrad) The vanety is said to be 
limited to the middle and western Aleutians. 

A ludovicuina var amencana Fern , Rhodora 47 248, 1945* Both Feraald and the writer 
have tned to place Beaser's variety on the basis of the original description alone, and 
the results do not agree Fern aid includes in it an assemblage of forms having leaves 
bright green above and panicles leafy and open, scattered from the Lower Athabasca 
River, northern Alberta, to northern Mexico The writer assigns duplicates of the 
collections Feraald cites to five different units the type, at least, to the present sub¬ 
species, most of the remainder to four subspecies of A htdowciana, namely, sspp 
mexicana (Texas, New Mexico, Colorado, in part), tncompta (Idaho), typioa (Colo¬ 
rado, in part), and sulcata (Arizona) Feraald himself cites two of them again under 
his A ludovtciana var mezwana 

Stems 3-15 dm tall, floceose when young but soon glabrate, leaves extremely 
variable, lmear-lanceolate to oblanceolate, ovate, or subrotund in outline, the 
narrowest sometimes qmte entire, the others bluntly or Bharply few-toothed 
or -lobed to deeply pinnately, or commonly subpalmately, divided with some 
of the segments again toothed, lobed, or parted, those leaves with merely teeth 
or lobes often with wide lamina, those again lobed often with narrow lamina 
and segments, floral leaves entire or nearly so, all strongly discolored, green 
above (rarely tomentulose), tomentose beneath, plane, or the margin some¬ 
what reiolute, inflorescence a ± elongated narrow spike-like panicle, some¬ 
times rather open, or a broad dense spike, well exceeding the leaves, heads 
erect or nodding, large, involucre hemispheric to broadly campanulate or 
turbinate, 3-5 mm high, 4-8 mm wide, the bracts 21-13, often darkly antho- 
eyanous. sometimes green, with broad hyaline margin, glabrate or tomentu- 
lose, ray-florets 8-15, disk-florets 20-40. n = 27 
Northern Japan (Hokkaido, etc) to Kamchatka, the Aleutian 
southern Alaska, Yukon and Mackenzie, southward to western Montana and 
northern Oregon, from sea-level in the north up to 1830 m elevation in the 
south Flowering from July to September 

North Americas statical i Attu Itland (aa A unaltutinntii Rydb.) aad Attn, Agattn, 
Slifca, and Atka island* (aa A mataiktnsi* var alevtioa Hult) all reported by Hnltin, 
loo. oil TJnalaaka Id * Aug. 88, 1891, Uaeoun tOStS (Canada, type of A wtdUuleontU, 
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phatotypw, C, GAS, NY, US), Egerdani 8346, Dutch Harbor Akutau 14., Norberg 382 
Unimak Id . False Pass, Eperdam 2830 Kodiak Id Old Harbor Alaska. Porcupine Elver, 
Turner, Wonder Lake, McKinley National Park, Merit* 8238; Lake IUamna region, sandy 
and rocky slopes above high tide south of IUamna Point, Sept. 1,1902, JL W Gorman 881 
(US, type of A Gormanu , phototypes, 0, NY), Yentna District, above Morgan Creek; 
Seward; Cordova, Meseia 2311 , Bed River, Skagway, ChUkat Talley, Walker 1077 . Yukon. 
Dawson, Eastwood 468, Klondyke Mackkkzii Fort Wrigley, Preble and Carp 86 Albreta. 
Peace River 10 mi abovo Carcajou Settlement, Saup and Abbe 4369, Boiler Rapid, Atha¬ 
basca River, Preble and Cary 131 British Columbia. Gassier District, pass near head Tsot-ee* 
yeh River, a branch of Klappan River, Preble and Mirier 840 New Westminster, Chilliwack 
Valley, Macoun 86360 Montana Flathead McDonald Peek, Flathead Lake, Jones 8776 . 
Gallatin Bosemsn, mountain canyons, 6,000 ft., Blanlcinship 80S . Idaho Bonner Lake 
Pend d’Ormlle, Sandberg et al 764a Washington Clallam Sequim, Mt Angeles, Thopp 
eon 780$ Chelan Stehekin, Mt. Stuart, Tumwater Canyon, Thompson 8426 Pierce Mt 
Romer, White River. Yakima (f) Mt Adams, Gardner “Columbia 11 (River), 8eouler234 
(NY, type of A obtuea , phototype and fragments, O) Orsoon Wallowa Wallowa Mts, 
Piper 8491 Baker Cornucopia, Jones 89110 Hood River N side Mt Hood, Thompson 
3630 Multnomah Columbia River above Multnomah FuIIb, Hall 11997 

The chromosome number was determined at meiosis m a plant originating 
from seed of Hult^n's plants from Unalaska grown at Stanford 

Both sup typiea and ssp unolaschcenm are highly variable, but they appear 
to represent fairly dear regional subdivisions of the species Ttlesn Some 
specimens, however, must be classified rather arbitrarily The wide range of 
variation has prompted other workers to name many forms as the extended 
synonymy indicates But this variation is extensive even ill plants grown from 
single localities such as Unalaska Island, and there is no indication that there 
are any barriers to free interbreeding and recombination 



YOL XXV] KECK BE VISION OF ABTBUISU VVLGAEIS COMPLEX 46ft 


DISCUSSION AND CONCLUSIONS 

In North Amenta eleven species ore recognized in the subsection Vulgares 
of Artemisia All but one of these are polymorphic, several being highly so 
Two contain recognizable geographic subspecies (there being seven such in 
A ludovtctano) The conventional taxonomic treatment shows that additional 
cytogenetic investigations of this gioup are needed In fact, the abundance 
of members of this complex m the North American flora, their great diversity 
of form, and their differences in chromosome number challenge our imagina¬ 
tion and invite experimental studies 

An obvious opportunity for further work lies m a cytological survey of the 
subsection Enough chromosome counts have been made to show that this is a 
typical example of the polyploid complex There are special opportunities for 
evolution m such complexes, for a great diversity of habitats is occupied by 
forms closely enough related to allow some mixing of hereditary strains. This 
m turn produces \ariation and allows some of it to become fixed through 
genetieal and ecological selection Jt is to be expected that in such a complex 
both mutations of various sorts and hybridization have played major roles 
m building up the variation 

One of the ways m which sudden new steps m the evolutionary history may 
anse, and the variation increase, is through the crossing of two rather dis¬ 
tantly related species The probable origin of A Douqlasiana through the 
addition of all the chromosomes of two other species is an example The strong 
circumstantial evidence for such an origin is given elsewhere (cf p 459), but 
here it should be pointed out that one of the supposed parents, A ludovtctana, 
is exceedingly variable and occupies a wide range of habitats, while the other, 
A Suksdorfii, is both morphologically stable and very limited in its choice of' 
habitats The evolutionary opportunities of Suksdorfii at the present time 
appear therefore limited, although this should not lead us to the conclusion 
that it is either a rare or decadent species Also, if the theory of the origin of 
Donglastam is correct, the chromosome set of Suksdorfii combined with that 
of ludovtciana to form the aggressive and variable species, Douglastana The 
evolution of a new species by the addition of the chromosomes of two others 
tends to revitalize the entire complex to which they belong The potential sig¬ 
nificance of Suksdorfii in the evolutionary course of the complex is therefore 
enhanced through the chromosomes it probably contributed to Douglastana 

The accompanying diagram, figure 19, attempts to show the North Ameri¬ 
can members of subsection Vulgares placed very roughly in the relative posi¬ 
tions they would assume on a map of the continent The geographical ranges 
are much generalized, and accurate limits are to be found under the taxonomic 
treatment Chromosome numbers are given where known The arrows suggest 
possible courses of evolution as gathered from the available evidence on mor¬ 
phological and cytological relationships The intangible impressions that come 
from an intimate study of a group have also played a part here 
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In the case of A Douglasiana mentioned above, arrows indicate its,probable 
origin from A Suksdorfii and A ludovtetana The subspecies of ludoviriana 
that seems to be the most likely forebear of Douglasiana is uncertain, but 
both sspp candicans and typica are suggested. Aside from this ease, in which 
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figure 10. Chart of possible relationships, showing the relative geographical position and 
some chromosome numbers of the subsection Vulgar e* of .drf mfsta. See tent 


the circumstantial evidence is strong, our present information ib too frag¬ 
mentary to indicate origins , therefore, for most of the systematic units more 
than one alternative must be considered. 

In the other instances in the chart m which arrows from two foams point 
to a third one, amphidiploidy or even hybrid origin is not to be inferred, 
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although that possibility need not be ruled out. Such arrows merely indicate 
that on the present evidence it is difficult to determine the exact relationships 
and possible origins Furthermore, it is to be readily granted that such variable 
units as A ludovtctam sspp typica and nusxteana may have had polyphyletic 
origins 

The European source of A vulgana is indicated by an arrow, as is also the 
probable Asiatic origin of A TUem A broken line calls attention to the mor¬ 
phological-ecological similarity between A Ttlem ssp vnaloschcensts and 
A ludovicwna ssp candtcans, Possibly here is an evolutionary connection 
between TUem and the other American species 

Scarcely any two units m the North American assemblage are less alike than 
the only two known diploid species, A Suksdorfii and A Carruihit Both of 
these occur on the periphery of the distribution of this complex and occupy 
extreme climates, the former, an equitable moist coastal zone, and the latter, 
dry semideserts Accordingly, they show extreme differences in size, habit, 
# ahd leaf characters, although they resemble each other m their few-flowered 
heads These tvi o species inhabit climates that must have been available from 
mid-Tertiary time, at least It is of prime interest to find such ecologic spe¬ 
cialization in species that have remained on the diploid level and likely are 
of great age Artemisia Suksdorfii bears some morphological resemblance to 
A serrata The recurrence of this morphological type m the central states 
suggests that species or ecotypes of that type in the past may have occupied 
those parts of the North American continent where now the polyploid species 
are the only representatives 

The diversity of the North American diploids and the presence of another 
anomalous form like A Preseottiana suggest that great gaps now exist in the 
evolutionary fabric of this group, making the present-day picture incomplete 
Certainly the monophylctic ongm of the subsection from any living American 
species appears quite impossible 

The North American diploids and the Eurasiatic diploid, A vulgaris L, 
bear no close resemblance to one another Other diploid progenitors of these 
must therefore have existed which now are lost 

The greatest diversity m the subsection Vulgares appears to be found in 
North America, and the known facts indicate that the American Bpeciea (ex¬ 
cepting TUem) originated m America But, since the complex is distributed 
both oa this continent and in Eurasia, the progenitors of the present-day dip¬ 
loids may have originated on either land mass and migrated across the Bering 
Straits Artemisia TUem, which now is distributed across this migration 
bridge, appears to have closer ties in Asia than in America, and therefore may 
be considered as having originated in the west and moved eastward, but the 
Asiatic flora is not well known as yet, and Ttlem may prove to be of American 
origin At all events, this highly polyploid species of aggressive distribution 
is not presumed to be the direct ancestor of any of the other American forms, 
but rather itself a derivative of the evolutionary stream. 
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THE GENUS RUPPIA L. 

BY 

WILLIAM A SL'I GHJLLL 

Late Professor of Botany Emeritus, University of California 

T'vubing an ATTEMPT to find suitable plants to demonstrate the influence of 
U temperature on their growth, differentiation, and persistent e, attention 
was attracted to those of aquatic habitats, since of the two most essential cli¬ 
matic variables, temperature and moisture, moisture is constant The manne 
algae and the marine spermatoph>tes have lent themselves particularly well 
to experimentation and some attention has been paid to each group Of sper- 
matophytes which pass their entire life history submerged, Zostera and Ruppta 
are two of those best suited for study Zostera was found to be well adapted 
for observation in the open (see Setchell, Umv Calif Pub Bot,14 389-452, 
text fig 59,1929), and Ruppta for observation both in the open and in culture 
(see Setchell, Proc Nation Acad Sci, 10 286-286,1924) Ruppta is a rather 
delicate aquatic, without woody tissue of any appreciable amount, with little 
vegetative storage of starch or proteins, appearing and disappearing accord¬ 
ing to variation in conditions of habitat, seemmgly likely to be fundamentally 
and quickly affected by changes of temperature and salinity, easy of culture, 
and offering opportunity of being used as a laboratory plant for the study of 
the influences of environmental factors 
It grows as a rule 111 shallow brackish water The habitats vary from mari¬ 
time, and therefoie coastal, to intenor saline springs, pools, and lakes In 
many ways it resembles m general habit its near relative, ZanntckeUta palus- 

[469] 



470 


CALIFORNIA ACADEMY OF 8CISNCSS [Pboo. «rs BO. 


trig L. It is called here by the common name of “Ditch Gram,” m England as 
“Tassel Grass,” but few except botanists are aware of its existence. 

Linnaeus described the genus Ruppia in the Genera Plantarum of 1737, re¬ 
ferring to Micheli’s plate 35 of Buccaferrea martttma folvu mtnus acutts (1729, 
Nova plantarum genera), which he quotes, indicating by a cross (x) placed 
after the generic name, that he had seen, at that time, only a dried specimen. 
Since there are discrepancies of detail between the only specimen m his her¬ 
barium, labeled “l marthma?’ in his own handwriting (1) (Bee Plate 47), and 
the plate of Micheli, we may suspect that the herbarium specimen was acquired 
later We may conclude that the plate of Micheli clearly represents his con¬ 
ception of both genus and the type species This specimen has a short, non- 
spiral peduncle Linnaeus had in his herbarium another specimen which he 
labeled ",Ruppia sptralu," which has an elongated, spiral peduncle, probably 
added to his collection later than the R martttma 
Linnaeus, in 1737, published the Sort us CUffortumus. He mentions Ruppia 
and under it has 2 series, first, among other citations he lists Micheli’s Buc¬ 
caferrea martttma, fobts acuttsstmts; and in the second he lists Buccaferrea 
martttma, foltts mtnus acutts, pi 35, p. 72. He also indicates that he had col¬ 
lected a specimen near Leyden and had therefore become acquainted with the 
living plant Linnaeus had not, at the time of the publication of the Rortus 
Cltfforttanvs, published his idea of varieties under species, but because of his 
arrangement it may be thought that he considered the two “species” of Micheli 
to be only varieties of one Linnaeus does not name the second one 
In the first edition of the Species Plantarum, Linnaeus simply refers to 
“Buccaferrea martttma, fobis acuttsstmts Micheli, Gen, 72, t 35, and seem¬ 
ingly unites the two “species” of Micheli The idea of possibly two species of 
Ruppta, distinguished to some extent at least by the differing tips of the leaves, 
occurs several times in the later literature and perhaps most strongly in 
Hagstrbm (Botan Notia, 1911,137) where his idea of Ruppta martttma and 
R sptrabs is expressed thus. “This has obtuse leaves and that acute ” In other 
words, the Ruppta martttma of Linnaeus (tn sensu strtct ) has acute leaves, 
corresponding to the “Joins acuttsstmts" of Micheli, while R sptrabs has obtuse 
leaves, thus corresponding to the “foltts mtnus acutts" of Micheli Micheli’s 
figures on plate 35, which are really the type of the genus Ruppta, and there¬ 
fore presumably the Ruppta martttma of Linnaeus, show short, noncoiled 
peduncles, so that the citation of “foltts acuttsstmts ” by Linnaeus in the 
“Spectes” is misleading Linnaeus, however, through the several editions of his 
“Genera,” both m description and also by the specimen in his herbarium, 
suspected as having been collected on the “Westgota Reaa,” labeled (by bun I) 
as Ruppta martttma (PI 47, gives evidence that the short, nonapmd form 
was the type both of his genus and of his species The occurrence of a 
long-spiral, pedunculate form in his herbarium, labeled (by him!) “Ruppia 
rptralts” (PI 48), still further emphasises tills idea The two specimens in 
Herb Linn are reproduced m this paper. Linnaeus then, in his herbarium, 
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really recognized two species, Buppia maritima L (Spec. PL, ed 1,127,1753) 
and Buppia spirahs L. (in herb ), which was later published by Dumortier. 

About 25 species have been proposed m Buppia by taxonomists and almost 
all of them have been reduced to varieties or forms of B marittma. The chief 
troubles have concerned themselves in the first place with the lack of realisa¬ 
tion among both earlier and later writers of the fact that Buppia is dichog- 
amous (see Ascherson, Bot. Zeit., 1871, p. 28, and tn Engler a. Prantl, Natl. 
Pfl. Pam, 11,1 199,1889), with proterandry, in the second place, with the 
confusion of the types of peduncles, and nature of pollination, m the third 
place, the eeophexuc variable as to length of both peduncle and podogyne, even 
in the same plant, in the fourth place, varying persistence and robustness of 
the vegetative parts, in the fifth place, the variability in size and relative 
obliquity in the maturing fruits, the varying behavior of stigma and rostrum, 
and finally m the relation of robust and slim fruits so commonly found in the 
same inflorescence The tendencies to recognize only one species, two species, 
or several species of the genus have been influenced by these considerations 

After Linnaeus, botanists seemingly regarded both senes of forms as states 
or stages of one another. Botanists, such as G A Agardh (1823), W D J Koch 
(1823,1824), and others, began to split the Linnaean species, regarding, how¬ 
ever, the spirahs form as the type Dumortier (in 1827), to avoid confusion, 
published the name Buppia spiralis From then on some authors have applied 
this name to the spiral, pedunded form, but the majority have insisted, in 
spite of the evidence of the record, that this is the type of B marittma L, and 
that the short, peduncled var rostrata C Ag (B rostellata Koch) is a variety 
of it Femald and Wiegand (Rhodora, 16,1914, p 121) adopt this interpre¬ 
tation of B marittma. Hagstrom ( loe , cit , 1911, pp 137,138) recognises the 
true B. marittma as distinct from the true B. spiralis. 

Asoherson and Graebner (Synopsis, 1907, pp 142-145) recognize one 
species, Buppia maritime L, consisting of two subspecies, A spiralis L Herb, 
Dumort and B rosteUataK och 

As a result of our studies, it seems best to recognize two species, Buppia 
maritime L (1763) with short, nonspiral peduncles (the B mantima var 
rostrata of my earlier, 1924, preliminary account), and B spiralis Dumort 
(1827) with elongated, spiral peduncles (the B longipes Femald and Wie- 
gand, mm Hagatrfim) 

These conclusions were arrived at by an extensive study undertaken by 
myself, with the assistance of several graduate students, of the representatives 
of the genus as they occur in nature in the marshes around San Francisco 
Bay, and by culturing plants from these and many other localities 

Our cultures were established in beakers of 3 liter capacity. Into each 
beaker was placed about 100 grams of garden soil and 2 5 liters of water from 
the taps of the Berkeley water supply. In such cultures cuttings of rhizomes 
or seeds were planted The beaker was covered with ordinary glass to prevent 
evaporation, and the plants grew and flourished, some of them for several 
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years without change of water or soil Fresh tap water had to be added from 
time to time, in small quantities, to make up for the slight evaporation A few 
cultures were made with natural spring water, with distilled water, and with 
potassium nitrate or magnesium sulphate added In the two latter cases the 
plants grew without soil Under favorable conditions, cultures from seed pro¬ 
duced seeds in 60-80 days 

Ruppia plants, of both types of peduncle, were studied for about 15 years, 
both from certain localities more or less readily accessible and in cultures 
The gross morphology of both types of Ruppia was studied m all stages from 
germination to fruit production, particular attention being paid to such un¬ 
certain matters as possession or absence of a primary root, types of peduncles, 
variations in fruit shape, and varying lengths of peduncles and podogynes The 
definite discontinuity of the two types of peduncle is maintained The ever- 
varying characters of fruits, podogynes, and peduncles may be expressed 
very differently on the same individual 

From the foregoing studies it is concluded that out of the many described 
species, there are two valid species in the genus, and that the various species, 
subspecies, varieties, proles, and forms which have been described are only 
reversible ecophenic, probably quantitative expressions of form and size Per¬ 
sistence in the habitat is due to a continuation of conditions favorable to 
development Ruppia plants are delicate m response to habitat and store little 
starch or other nutrient materials In culture they live ou indefinitely, but m 
their native habitats they may be short seasonal plants or longer or shorter 
laved perennials 

My smeerest thanks are due the Lmnaean Society of London for permis¬ 
sion to study and photograph the specimens of Ruppia in the Herbarium of 
Linnaeus 
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PLATE 47 

Specimen of Buppxa maritime L Herb Linn, Genua 175 Sheet 1 
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Specimen of Muppxa marxUma L Herb Linn , Genua 175 Sheet 2 
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abrupt*, Fuchsia, 00 
aoanthocarpa, Opuntla, 246 

Tar Thornberi, Opuntia, 247 
acanthodea, Echinocactus, 261 
adenophora, Phacelia, 360 
var afflms, Fuchsia regia, 14 
var aggregate, Mamzzullana vivipara, 262 
asp albula, Artemisia ludoviciana, 446 
var aJpestris, Fuchsia regia, 14 
Andrei, Fuchsia, 61 
apetala. Fuchsia, 80 
var apnea, Fuchsia microphylla, 95 
arborescens, Fuchsia, 84 

forma parva, Fuchsia, 86 
forma tenuis, Fuchsia, 86 
forma typica, Fuchsia, 86 
Arctostaphylos giauca, 226 
pungens, 227 

arenaiioides, Drymaria, 201 
Arentsll, Nicotiana, 207 
var ansomca, MammiUana vivipara, 263 
ariconicus, Bromus, 309 
Artemisia Carrutha, 438 
l>ouglasiana, 458 
Lindleyana, 454 
longifolia, 486 
ludoviciana, 440 
ludoviciana asp albula, 446 
ludoviciana ssp candicans, 447 
ludoviciana ssp incompta, 450 
ludoviciana ssp mexicana, 452 
ludoviciana ssp redolena, 454 
ludoviciana sap sulcata, 444 
ludoviciana ssp typica, 440 
Miehauxiana, 433 
Frescottiana, 460 
serrata, 437 
Suksdorfli, 467 
Tilesii, 460 

Tilesiissp typica, 460 
Tilesii ssp nnalaschcensis, 462 
vulgaris, 432 

vulgaris Complex in North America, 421 
Arthu Schottii, Astragalus, 168 
asperifoUa, Fuchsia, 66 
Aapiazui, Fuchsia, 43 
Asplundii, Fuchsia, 87 


Astragalorum Alter, Pugillus, 147 
Astragalus Arthu Schottii, 158 
Bryantll, 166 
chamaem emscus, 168 
diveraifohus, 148 
ensiformis var graclllor, 158 
ensiformis var typicus, 157 
eremiticua var spencianus, 155 
eremiticus var typicus, 166 
lontiginoaus var caesariatus, 161 
marianus, 160 
musimonnm, 150 
oophornB, 152 

oophoruB var cauleseens, 154 
oophorua var typlous, 164 
panguicenaiB, 149 
Pattersonn, 157 
pinonis, 152 
sabinarum, 150 
straturensis, 155 
etrlatiflorus, 162,163 
uncialis, 150 

Whitodii forma spelrocarpoldes, 148 
Eionis, 149 

Atnplex lentif ormis, 226 
austromontana, Fuchsia, 22 
ayavacensia, Fuchsia, 32 
Babcock, Ernest B, Endemism in Crepis, 
269 

bacillans, Fuchsia, 02 
Bameby, B C, Pugillus Astragalorum 
Alter, 147 

Benson, Lyman, Revision of some Arizona 
Cactaceae, 245 

var bolivarensls, Fuchsia petiolaris, 36 
boliviana var luxunans, Fuchsia, 54 
forma puberulenta, Fuchsia, 64 
var typica, Fuchsia, 63 
var Bonkerae, Echmocereus Fendlcri, 260 
var Boyce Thompsonii, Echinocereus Fend 
leri, 260 

Bracellnae, Fuchsia, 7 
Bromus arizonicus, 309 
Bryantll, Astragalus, 166 
Cactaceae, Revision of Arizona, 245 
var* caesariatus, Astragalus lentiginosua, 
161 
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ealiforniea, Juniperua, 285 
Campbell, Douglas H, Belationa of the 
Temperate Floras of North and South 
America, 139 
Gampos-Portoi, Fuchsia, 7 
sap candicans, Artomisla ludoviciana, 447 
canesceus, Fuchsia, 26 
carlo at a, Dry marl a, 196 
carinata var perezmls, Drymaria, 107 
Oarruthll, Artemisia, 438 
var eaulescens, Astragalus oophorus, 154 
Oeanothus, Field Hybrids in, 323 
cestroides, Fuchsia, 83 
ch&maemeniscus, Astragalus, 158 
cocclnea. Fuchsia, 11 
Colensoi, Fuchsia, 72 
collmae, Fuchsia, 90 
compressa, Opuntia, 250 

var microsperma, Opuntia, 250 
var macrorhisa, Opuntia, 251 
confertif olla, Fuchsia, 42 
cordifolia, Fuchsia, 21 
corymbiilora, Fuchsia, 49 
crassif olia, Drymaria, 195 
Orepis, Endemism u, 269 
Onatrecasasii, Fuchsia, 51 
cylindracea, Fuchsia, 99 
cyrtandroides, Fuchsia, 72 
Cytogenetics of Hybrids in Bromus, 307 
Datura and Matthew's Hypothesis, 235 
debilis, Drymaria, 198 
decidua, Fuchsia, 75 

var decumbens, Eehinocereus Engelman 
nil, 206 

decussata, Fuchsia, 58 
denticulata, Fuchsia, 23 
depressa, Drymaria, 200 
var deserti, Mammillaria vivipara, 263 
var diffusa, Drymaria polystachya, 198 
diversif olius, Astragalus, 148 
Douglasiana, Artemisia, 458 
Drymaria, 192 
Drymaria, The Genus, 189 
arenarioides, 201 
carinata, 196 

carinata var perannls, 197 
erassifolia, 195 
debilis, 198 
depressa, 205 
effusa, 204 
Fendleri, 199 
holosteoides, 194 
JobnstonU, 203 


pachyphylla, 195 
pcninsularis, 208 
polystachya, 197 
polystachya var. diffusa, 198 
sperguloides, 200 
tenella, 204 

tenella var nodosa, 205 
viscoca, 200 

Eaatwoodae, Gunncra, 891 
Echinocactus aeanthodes, 261 

polyoephalus var xeranthemoldes, 262 
Echlnocereus Engebnannii, 257 

Engelmannii var decumbens, 258 
Engelmannli var Nicholli, 268 
Fendleri, 258 

Fendleri var Bonkerae, 260 
Fendleri var Boyce Thompson!!, 260 
Fendleri var rectlspinua, 259 
Fendlen var robustus, 259 
Ledingii, 261 
pectmatus, 255 

pectinatus var neomexicanus, 256 
pectinatus var. rigidiseunus, 256 
trigloehidiatus, 252 
triglochidiatus var gonacantbus, 263 
trigloehidiatus var polyacanthus, 853 
trigloehidiatus var mojavensis, 255 
triglochidiatus var. melanacanthus, 254 
Echinoeystis fabacea, 227 
effusa, Drymaria, 204 
Endiandra, 87 
Encliandra, Fuchsia, 98 
Endemism in Orepis, 269 
Endemism in the Hawaiian Flora, and a 
Revision of the Hawaiian Species of 
Gunnera (Haloragidaceae), 877 
Engelmannli, Echlnocereus, 257 

var decumbens, Echlnocereus, 258 
var IflehoUl, Echlnocereus, 256 
ensifomis var graeUlor, Astragalus, 168 
var typieua, Astragalus, 157 
eremituus var. speneianus, Astragalus, 155 
var typlcus, Astragalus, 155 
erinacea, Opuntia, 258 

var. hystriema, Opuntia, 249 
var rhodantha, Opuntia, 249 
var ursina, Opuntia, 249 
Buf uehsia, 15 

Ewan, Joseph, Perennial Datura and Mat 
thaw's Hypothesis, 235 
fabacea, Echinoeystis, 227 
exeortleata, Fuchsia, 71 
Fendleri, Drymaria, 199 
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Fendleri, Bchiaoeereus, 858 

var Bonkorae, Eehinoeereue, 860 
var Boyee-Thompaonii, Eehinoeereue, 
860 

var rectiapinus, Eehinoeereue, 850 
var. robustus, Eohinocerua, 250 
Field Hybrid* in the Genua Ceanothus, 323 
Fiacheri, Fuchsia, 45 
Fuchsia abrupta, 50 
Andrei, 61 
apetala, 80 
arboreacena, 84 
arboreacena forma parve, 86 
arboreacena forma tenuis, 86 
arboreacena forma typlca, 85 
aaperifolia, 65 
Aapiasui, 48 
Aaplundii, 87 
auatromontana, 82 
ayavacenaia, 82 
bacillaria, 02 

boliviana var liuturiane, 54 

boliviana forma pubenUenta, 54 

boliviana var typlca, 53 

Bracellnae, 7 

Campoa-Portoi, 7 

caneacena, 26 

ceatroldea, 88 

eoeeinea, 11 

Oolensoi, 72 

oollmae, 00 

con ferti folia, 42 

cordifolia, 21 

corymbiflora, 40 

CuatrooaaaaH, 61 

cylindraeea, 09 

eyrtandroldea, 72 

decidua, 75 

deeuaaata, 50 

denticulate, 28 

Eneliandra, 98 

exeortieats, 71 

Fiacheri, 46 

t ulgens, 55 

furfur acea, 46 

Garleppiana, 82 

Gehrlgerl, 41 

glaberrima, 66 

Hartwegii, 68 

Hemaleyana, 95 

hlrteUa, 47 

hirsute, 81 

hybrids, 12 


hypoleuca, 57 

Jahnll, 40 

juntasenais, 77 

Kilhpii, 52 

Kirkli, 74 

Lehmannii, 61 

leptopoda, 24 

Llewelynu, 88 

loxenaia, 28 

Iycioidea, 60 

macrantha, 83 

macrophylla, 66 

macroBtigma, 30 

macroatigma var longiflora, 30 

macrostigma var typlca, 31 

magdalenae, 25 

magellanica, 8 

raagellamca var macroatema, 10 
magellanica var Mohnae, 11 
magellanica var typlca 9 
Mathewaii, 44 
membranacea, 78 
Mezlae, 101 
michoacanenaia, 97 
microphylla, 98 
microphylla var aprlca, 95 
microphylla var typlca, 94 
minimlflora, 90 
minutiflora, 92 

mlnutiflora var hldalgensia, 93 
minutiflora var typlca* 03 
Munall, 46 

(Onagraceae) a roviaion of the Genua, 1 

Oagoodii, 60 

ovalla, 64 

palleacena, 29 

peracandens, 78 

petiolaria, 34 

petiolaris var bolivarensis, 36 

petiolaria var typlca, 36 

platypetala, 30 

piloaa, 65 

polyantha,48 

Pnnglei, 89 

Pringaheimli, 83 

procumbena, 73 

putumayeudfl, 62 

regia, 18 

regia var afllnls, 14 
regia var alpestria, 14 
regia var. radieana, 14 
regia var typlca, 18 
Heviaion of the Genua, 1 
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rivularls, 87 
salloifolia, 78 
sanetae rosae, 59 
scabriuscula, 58 
aenBilifolia, 67 
sunpUeicaulia, 41 
Skutchiana, 91 
Smithii, 36 
splendens, 20 
StOTkii, 45 
itriolata, 96 
sylvatica, 68 
tacanensis, 91 
tetradac tyla, 100 
thymifoha, 88 
tmcta, 43 
Townsendil, 29 
trip hy 11 a, 33 
tuberosa, 76 

tuberoisa var inflata, 77 
tuberosa var typlca, 76 
tunaricnais, 79 
unduavensis, 81 
venusta, 38 

venusta var httflexisiB, 39 
venusta var typlca, 39 
verrucosa, 58 
Woytkowskii, 25 
fulgcns, Fuchsia, 55 
furfuracea, Fuchsia, 46 
Ganderl, Quercus, 178 
Garleppiana, Fuchsia, 82 
Oehrlgerl, Fuchsia, 41 
Genus Drymaria in, and Adjacent to, the 
Bonoran Desert, 189 
glaberrima, Fuchsia, 66 
glaberrima, Phaccha, 307 
glauca, Arctostaphylos, 226 
var gonacanthus, Echinocereus tnglodn 
diatus, 253 

Goodspeed, T H, Nicotiana Arentsli, 291 
var gracUlor, Astragalus enaiformls, 158 
Gunnera Eaatwoodae, 301 
Hawaiian Species of, 380 
kaalaensis, 392 
kauaienais, 395 
mafrahacfisls, 394 
mauiensis, 389 
molokalensis, 388 
petaloidea, 387 

Harlan, J R, et al, Cytogenetics of Hy 
bride in Brooms, 307 
Hartwegii, Fuchsia, 63 


Hawaiian Flora, Endemism in, 877 
Hemsleyana, Fuchsia, 95 
Hemsleyella, 74 
Heyderi, Mammillaria, 264 

var MacDougalii, Mammillana, 265 
var hldalgenais, Fuchsia mlnutlflora, 93 
hirsuta, Fuchsia, 81 
hirtella, Fuchsia, 47 
holes teoldes, Drymaria, 194 
Howell, John Thomas, Revision of Phacelia 
Sec Miltitsia, 357 
var hullensis, Fuchsia venusta, 39 
Hybrid Oak from San Diego County, Cali¬ 
fornia, 177 
hybrida, Fuchsia, 12 
hypoleuca, Fuchsia, 57 
var hystriema, Opuntia erinacea, 249 
ssp inrompta, Artemisia ludoviciana, 450 
var inflata, Fuchsia tuberosa, 77 
inundata, Phacelia, 365 
inyoensis, Phacelia, 372 
Jahnii, Fuchsia, 40 
Jofcnstonll, Drymaria, 203 
Juniperus californica, 225 
juntasensis, Fuchsia, 77 
kaalaensis, Gunnera, 302 
kauaionsis, Gunnera, 395 
Keck, David D, Revision of the Artemisia 
vulgaris complex m North America, 421 
Kierschlegeria, 69 
KillipU, Fuchsia, 52 
Kirkii, Fuchsia, 74 
var Kunzei, Opuntia Stanlyl, 248 
bedingil, Echinocereus, 261 
liehmannlt, Fuchsia, 61 
lentifomis, Atriplex, 226 
lentiginosus var caesarlatus, Astragalus, 
161 

leptopoda, Fuchsia, 24 
Lindleyana, Artemisia, 454 
Iilewclymi, Fuchsia, 38 
var longiflora, Fuchsia macrostlgma, 31 
longif olia, Artemisia, 435 
Joxensis, Fuchsia, 28 
ludoviciana, Artemisia, 440 
ssp alhula, Artemisia, 446 
ssp candicans, Artemisia, 447 
ssp incompta, Artemisia, 450 
ssp ipexicana, Artemisia, 452 
ssp reddens, Artemisia, 454 
ssp sulcata, Artemisia, 444 
■sp typica, Artemisia, 440 
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In tea, PhacelJa, 368 

var purpurascen*, Phacelia, 365 
var typlca, Phacelia, 864 
var luxurians, Fuchsia boliviana, 54 
lyeioides, Fuchsia, 69 

var MacDougalii, Mammillana Heyderi, 
265 

McMinn, H £ , Field Hybrids in the Genus 
Ceanothus, 323 
maorantha, Fuchsia, 83 
macrophylla, Fuchsia, 06 
var macrorhisa, Opuntia compressa, 251 
var macrostema, Fuchsia tnagellontca, 10 
macrostigma, Fuschia, 30 

var iongiflora, Fuchsia, 31 
var typlca, Fuchsia, 31 
magdalenae, Fuchsia, 26 
inagellanica, Fuchsia, 8 

var Mohnae, Fuchsia, 11 
var macrostema, Fuchsia, 10 
var typloa, Fuchsia, 9 
makahaensfts, Gunnera, 394 
Hammillaria Heyderi, 264 

Heyderi var MacDougalii, 205 
vivipara var aggregata, 202 
vivipara var orusonica, 263 
vivipara var deserti, 263 
morianus, Astragalus, 150 
Marine Algae of the Monterey Peninsula, 
171 

Mason, Herbert L., Pleistocene Flora Me 
Kittnck Deposits, California, 221 
Mathewsii, Fuchsia, 44 
mauiensis, Gunnera, 389 
var melanacantbus, Echinocereus tnglo 
chidiatua, 254 
membranaeea, Fuchsia, 78 
Ma dae, Fuchsia, 102 

ssp mexicana, Artemisia ludoviciana, 452 
Miehauxiana, Artemisia, 433 
miehoacanensis, Fuchsia, 97 
microphylla, Fuchsia, 98 
var aprlca, Fuchsia, 95 
var typlca, Fuchsia, 94 
var mierosperma, Opuntia compressa, 250 
minimiflora, Fuchsia, 90 
nunutiflora var hldalgensts, Fuchsia, 93 
var typlca, Fuchsia, 93 
var mojavensts, Echinocereus tnglochi 
diatus, 256 

molokalensli, Gunnera, 380 
monophylla, Pinus, 225 
Munxii, Fuchsia, 46 


Mans, Philip A, Revision of the Genus 
Fuchsia (Onagraceae), 1 
muslmonum, Astragalus, 250 
var neomexicanus, Echinocereus pectina- 
tus, 256 

var NlchoUl, Echinocereus Engelmanmi, 
258 

Nicotiana Arentsll, 297 

var nodosa, Drymana fcenella, 205 

oophorus, Astragalus, 152 

var caulescens, Astragalus, 154 
var typteua, Astragalus, 154 
Opuntia acanthocarpa, 246 

acanthocarpa var Thornben, 247 
compressa, 250 

compressa var macrorhiza, 251 
compressa var mierosperma, 250 
erinacea, 248 

erinacea var hystncina, 24ft 
erinaeoa var rbodantha, 24ft 
erinacea var urBina, 24ft 
Stanly i, 247 

Stanlyi var Kunrei, 248 
Stanlyi var Wrightiana, 248 
tortispma, 251 
Osgoodii, Fuchsia, 60 
ovalis. Fuchsia, 64 
pachyphylla, Drymana, 195 
pallescens, Fuchsia, 20 
panguicensis, Astragalus, 149 
forma parva, Fuchsia arboroseons, 80 
Pattersonn, Astragalus, 157 
pectinatus, Echinocereus, 255 

var neomexicanus, E< hmoccreus, 256 
var ngidissimus, Echino<orcus, 256 
Peirce, George J, Water and Plant Anal 
omy, 215 

peninsular Is, Drymana, 202 
Perennial Datura and Validity of Matthew’s 
Hypothesis, 235 

\ ar perennis, Drymana cannata, 197 
porscandens, Fuchsia, 73 
petaloidea, Gunnera, 887 
potiolans, Fuchsia, 34 

var bollvarensis, Fuchsia, 36 
var typlca, Fuchsia, 36 
Phaceha adenophora, 300 
glaberrima, 367 
inundata, 366 
inyoensis, 372 
lutea, 303 

luteavar purpurascen*, 366 
lutea var typiea, 364 
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salina, 878 
scopulina, 868 

Sec Miltitzfia, Revision of, 807 
mbamtica, 870 
tetramera, 874 
pilosa, Fuchsia, 65 
pinonis, Astragalus, 162 
Pinna monophylla, 220 
platypetala, Fuchsia, 30 
Pleistocene Flora McKittrick Deposits, 
California, 221 

var polyacanthus, Echinocereus triglochi 
diatus, 263 

polyantha, Fuchsia, 48 
polycephalus var xeranthemoides, Echino 
cactus, 262 

polystachya, Dry maria, 187 
var diffusa, Drymaria, 198 
Prescottiana, Artemisia, 460 
Pringlei, Fuchsia, 80 
Prlngsheimii, Fuchsia, 88 
procumbens, Fuchsia, 78 
forma puberulenta, Fuchsia boliviana, 64 
Pugillus Astragalorum Alter, 147 
pungens, Arctostaphylos, 227 
var pnrpurasoena, Phacelia lutea, 865 
putumayensis, Fuchsia, 62 
Querent Ganderi, 178 
Quelusia, 6 

var radicans, Fuchsia regia, 14 
var rectispinus, Echinocereus Fondlen, 209 
ssp redolens, Artemisia ludoviciana, 464 
regia, Fuchsia, 18 

var aifinis. Fuchsia, 14 
var alpestris, Fuchsia, 14 
var radicans, Fuchsia, 14 
var typica, Fuchsia, 13 
Relations of the Temperate Floras of North 
and South America, 180 
Revision of some Arizona Cactaceae, 246 
Revision of the Genus Fuchsia (Onagra 
ceae), 1 

var rhodantha, Opuntia ennaeea, 240 
var rigidissimus, Echinocereus pectinatui, 
256 

rivularis, Fuchsia, 27 

var robustus, Echinocereus Fendleri, 260 

Ruppia, 460 

sablnarum, Astragalus, 160 
St. John, Harold, Endemism in the Hawaiian 
Flora, and a Revision of the Hawaiian 
Species of Gunnera (Haloragidaceae), 877 
salidfolia, Fuchsia, 78 


saliua, Phacelia, 878 
sauctae rosae, Fuchsia, 60 
se&briusculo, Fuchsia, 58 
Sehuda, 84 

seopulina, Phacelia, 868 
serrata, Artemisia, 487 
sessilifolia, Fuchsia, 67 
Setchell, Wm A, The Genus Ruppia, 469 
slmplicicaulis, Fuchsia, 41 
Skinnera, 70 
Skutcblaaa, Fuchsia, 81 
Smith, Gilbert M, Sublittoral Manna Algae 
of the Monterey Peninsula, 171 
Smtthii, Fuchsia, 86 

forma spelrocarpoldat, Astragalus Whitedii, 
148 

var spencianus, Astragalus eremitleus, 166 
sperguloides, Drymaria, 200 
splendens, Fuchsia, 20 
8tanlyi, Opuntia, 247 

var Kunzei, Opuntia, 248 
var Wrightiana, Opuntia, 248 
Stebblns, G L, Jr , et al, Cytogenetics of 
Hybrids in Bromus, 307 
Btorkii, Fuchsia, 46 
striatidorus, Astragalus, 162,168 
straturensis, Astragalus, 166 
striolata, Fuchsia, 06 
suhmutlca, Phacelia, 370 
Suksdordi, Artemisia, 467 
ssp sulcata, Artemisia ludovieiana, 444 
sylvatica, Fuchsia, 68 
tacanensis, Fuchsia, 91 
Temperate Floras of North and South 
America, 130 
tenella, Drymaria, 204 

var nodosa, Drymaria, 206 
forma tenuis, Fuchsia arborescens, 86 
tetradactyla, Fuchsia, 100 
tetramera, Phacelia, 874 
var Thornberi, Opuntia acanthoearpa, 247 
thymifolia, Fuchsia, 88 
Tilesii, Artemisia, 460 

ssp typica, Artemisia, 460 
ssp unalascheensis, Artemisia, 462 
tincta, Fuchsia, 48 

Tobgy, H A, et al, Cytogenetics of Hy¬ 
brids in Bromus, 307 
tortispina, Opuntia, 261 
Towssendii, Fuchsia, 29 
trigloehldiatus, Echinocereus, 262 

var gonaeanthus, Echinocereus, 268 
var* melanacanthus, Echinocereus, 254 
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Tar mojavensis, Echinocereus, S55 
var poly cant hut, Echinocereus, 253 
triphylla, Fuchsia, 88 
tuberosa, Fuchsia, 76 

var. inflate, Fuchsia, 77 
var. typloa, Fuchsia, 76 
tunariensis, Fuchsia, 79 
asp typiea, Artemisia ludoviciana, 440 
ssp typiea, Artemisia Tilesii, 460 
var typlcus, Astragalus ensiformis, 167 
var typlcus, Astragalus eremiticus, 166 
var typlcus, Astragalus oophorus, 154 
forma typloa, Fuchsia arborescens, 86 
var typiea, Fuchsia boliviano, 63 
var typiea, Fuchsia macrostigma, 31 
var typiea, Fuchsia magellanica, 9 
var typiea, Fuchsia microphylla, 94 
var typiea, Fuchsia minutiflora, 03 
var typiea. Fuchsia petiolaris, 36 
var typloa, Fuchsia regia, 13 
var typiea, Fuchsia tuberose, 76 
var typiea, Fuchsia vonusta, SB 
var typiea, Pbaceha lutea, 364 
ssp unalaschcensis, Artemisia 
Tilesii, 462 


uneialis, Astragalus, 160 
tmduavensls, Fuchsia, 81 
var. urnna, Opuntia erinacea, 249 
venusta, Fuchsia, 88 

var hullensls, Fuchsia, 39 
var typiea, Fuchsia, 39 
verrucosa, Fuchsia, 68 
viscosa, Drymaria, 200 
vivipara var aggregata, Mammillaria, 262 
var arisonica, Mammillaria, 263 
var deserti, Mammillaria, 263 
vulgaris, Artemisia, 482 
Water and Plant Anatomy, 216 
Whitedii, forma speirooarpoldes, Astraga 
lus, 148 

Wiggins, Ira L, The Genus Drymaria in, 
and adjacent to, the Sonoran Desert, 189 
Wolf, Carl B, The Gander Oak, a New 
Hybrid Oak from San Diego County, 
California, 177 

var Wrightiana, Opuntia Stanlyi, 248 
Woytkowskii, Fuchsia, 26 
var zeranthemoides, Echlnocactus poly 
cephalus, 262 
sioms, Astragalus, 149 
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